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EOS, Transactions, American Geophysical Union 


Meetings (tom. from p. 5 //) 

The Response of the Upper Ocean to Veiy 
Strong Wind Forcing (0) 

This session will focus on the physical 
mechanisms iliac govern the upper ocean's 
response lo discrete, severe storms. Papers 
arc inviied that will illuminate these mecha- 
nisms with recent results (and opinions) based 
on observation, theory, or numerical models. 
Of particular interest is the question of how- 
large the current gradient will be in a uni- 
form mixed layer in response to large wind 
stresses. Other topics of interest include 
mixed layer dynamics and effects or topogra- 
phy and dissipation. For more information 
contact session chairman R. L. Gordon. Ex- 
xon Production Research Company, P.O. Box 
2189. ^Houston, TX 77001. [n addition, send 
the original and two copies of the abstract by 
September 1-1 to AGU Fall Meeting, 2000 
Fliirida Avenue, N.W.. Washington, DC 
2D009. “ 

Deep Fault Zone Drilling (T) 

See description at the beginning nf the 
Meetings suciinn or this issue nr Eot. 

Exhibits 

_ The exhibits will be Uh aled on the mezza- 
nine, Cathedr.il l-lill Hotel. Monday, Dcccm- 
her 5, through Thursday, December 8, 9:30 
A.M. to -1:00 T.M. 

Exhibitors confirmed to date are 

Academic Press, Inc. 

American Geophysical Union 
EG&G Geometries 
Elsevier Science Publishing Co. 

Defense Mapping Agcncy/IITC 

llandar 

Kinemetrics 

Qiialimetrics, Inc,— WEATHERtrunics 
Schonstedt Instrument Co. 

Sprengiiether Instruments 
Springer- Verlag, New York 
Teledyne Gcotech 

Social Events 

An icebreaker party on Monday evening at 
the Cathedral Hill Hotel will be die Duelling 
social event of the meeting. There will be an 
i" a wards ceremony on Thursday evening from 

, 5:45 to 6:30 P.M, in .the Crystqi Ballfaom of : - 

the Holiday Inn Goldefr Gatcway. AU mfcet- l' 
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ing participants arc invited in attend. At a 
wine-tasting reccptiun following the cci enm- 
ity you can share a glass of wine with your 
colleagues. 

Complimentary refreshments will be served 
daily at both hotels 9:3(1-10:30 A.M and 
2:45-3:45 P.M. 

Business Meetings and Section 
Luncheons/Dinner 

The AGU Council will meet Tuesday De- 
cember 6. at 5:30 P.M. 1 

The section lunches and dinner will be 
held at the following restaurants: Nikko, at 
\ an Ness and Pine: Casa de Cristal, 1 122 
Post Street; A. Sabella's. on Fisherman's 
Wharf; and the Holiday Inn Golden Gate- 
way. 

Planelatogy/Volcanolagy, Geochemistry and 
Petrology 

Tuesday, December 6, 12 P.M.. Casa de 
Cristal, $9. 

Sets m ology/T ectonophysics 

Tuesday, December 6, 12 P.M., Nikko. |5. 

Geomagnetism and Paleomagnetism 

Wednesday, December 7, 12 P.M., Casa de 
^nsiHi, $5. 

Hydrology 

7 - 18 Holida >’ 
Solar- Planetary Relationships 
la*sy$20^ Sda ^' DeCember 7 ‘ 6 P M - A. Sabel- 
Atmospheric Sciences 

Thursday, December 8. 12 P.M., Nikko, $9. 
Geodesy 

Tliurstlny, December 8, 12 P.M., Holidav 

l^n Go|den Gateway, $g_ . . ^ • 

field Trip • . 'J ^ ;• ./ '■ 

v^S^day, December: 4, 9 ‘ A ,M> to5PM 


August 16. p' 

Franciscan nanu-i erratics in San FrancBt^^ 
stressing their com act i elutions- The ujp'* 1 - 
he led hv Clark Blttkc aiul Clyde WaUrlui^ 
The $25 per person cost includes tour » 
Uiiirli, and field trip guide. , 

Hie nip will leave fmm and reiwrn 
Gilt I ie< l r.d Hill Hotel. „j 

The trip will he limited to 40 I* 1 ***.' 
space will lie reserved for the IV*i4j| ' 
up. Olliers Liin he pill on a wailing lj 
their checks can he relumed, us die)' . 
Those iiuereslcd should send the ‘ or r.j 
ed in this issue with a check maa« ® u ' 

C. Blake. Jr., addressed as indteaej “ ^ 
form. Be sure to mark on 0ll J* 1 _ e ,? 
vclnpe "For AGU Dec. Field Trip. 


$ /The City \£ 
2 (by the Bay J 


December 5- 10, 
^inFranc^MjC#P^ 

iSfti 

Call for Papers (Inclu^ i 

abstract specfflcatlon^y . 
was published ln ^ s » ;;. 
June 28 and July 2 ® • v ; i 

Fof more infornriatlohi writ®. ( 

AGU Meetings .. . . .• ■ ri. \ - 
• 1 2000 Florida Avenue, 
Washington, 0C:2QO°y •: 1 
. • or call AGU Meetings ai ,, ; ^ 

; 202-462-69^3 . 'j/v-w-J 
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Krakatau 1883 : 

A Classic Geophysical 

Event 


This week marks the lUUth aiuiivcisary ol 
Krakatau's 1883 eruption. perhaps the must 
fatuous volcanic event in mottled history. 
During a 23-hour period on August 2l> and 
27, 1883. more than 18 kin* of voir sink de- 
bris thundered upward from Krakatau, rt- 
nilting in the death of more than 36, IX ID peo- 
ple and causing widespread devastation in 1 lie 
lunounding area. Moreover, the 1883 events 
at Krakatau caused geophysical phenomena 
that were observed around Lhe world, making 
h {at least up until Mount St. Helens' 1980 
eruption) the household word lor a classic 
tolcanic catastrophe. 

One hundred years ago. Krakatau was a 5 
/9 km island in the Sunda Straits, between 
Java and Sumatra in the Dutch East Indies. It 
was a familiar landmark, both to the tens of 
thousands of item by coastal residents and to 
the crews of thousands of ships from Europe 
and the Americas dial passed through the 
Strain each year on Lhcir way to and from 
the far east. The volcano had last erupted in 
1681 and was not regarded as a likely site for 
renewed and catastrophic activity. 

Several large earthquakes were fell in the 
Sunda Straits area in the early ISMD's. More 
occurred cm May 9 and 10. 1883, initialing a 
5-day swarm of felt earthquakes that led di- 
rectly to the outbreak of the initial activity mi 
May 20. when ash ami steam boiled upward 
from the volcano, producing a spectacular 
sight. One hundred veins ago, before the ad- 
vent of telephones and television, people paid 
more attention in the written word, and 
many recorded their nhset various in marvel- 
ously expressive prose that somehow makes 
■he event come alive again. Fm example, the 
chaplain nf the German warship Flmihih de- 
scribed the initial erupt ion as |n||nws (ti.insLi- 
tiun from the German by II.-U. Si liminike): 

There, at least 17 inimical miles distant, 
an enormous, shining, wide, input cnlmnii 
rose extremely rapidly In hall' the lum/nti, 
■aid reached within a very slum time the 
colossal height of at least 1 1 .(Hill meters . . . 
the sky darkened continuously it mil a ho- 
mogeneous, gray cloud covered the entire 
horizon. Wc should not remain in duiibl 
for long aliom the nature of these clouds. 
The fresh wind tame I mm the sea and not 
from land, and brought along very line ash 
rain, which laid a light-gray, slightly yellow- 
nh, extremely line, pulverized mass on the 
entire ship. , On the next morning. May 
21, the ship, which was so clean 2*1 hours 
J 8o, looked very strange: II looked like a 
mill ship nr, mure precisely, like a limiting 
ttmeni factory. 
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On May 27, the steamship Loudon visited 
Krakatau to obtain a closettp view of the on- 
going eruption, and amongst its fascinated 
passengers was a photogi apher named Ham- 
Iniig. lie apparently look several phuto- 
graphs of the scene’ because in succeeding 
years a number nf published accounts of the 
Krakatau eruption (including the famous 
I8HH re|Hirt by the Royal Society or London) 
contained lithographs and other anisiic ren- 
ditions that were said to have been derived 
"from a photograph taken on Sunday, May 
27, 1883." 

To uur knowledge, the most famous of 
these phciiograplis remained Inst and was 
never published— that is, until a Smithsonian 
colleague surprisingly discovered that the 
grandson of R. Br6on (leader of die French 
expedition to Krakatau in 1884) currently 
lives in Baris and that, safeguarded in his 
family album, were die. missing Hamburg 
photographs of the erupting volcano. One nf 
these photographs is reproduced on the cov- 
er of this issue of Eos, 

After the London's visit on May 27, interest 
in the enipiinn seemed in wane. The erup- 
tion in fact continued with considerable vigni, 
but few details were recorded, and it is said 
that visitors in Batavia (now Djakarta) might 
have failed to hear of its existence at all. The 
fast person to set foot on the island was a to- 
pographic engineer named Ferzenaar. He 
carried out a paili.nl survey of die island in 
early August 1883 (Figure I) but, tinting the- 
continuing activity, counseled that a mure 
complete "survey of the island itself is inad- 
visable." 

Two weeks later, on August 2ii. the parox- 
ysmal enipiinn began and continued with ex- 
traotdinarv intensity until about nooil on Au- 
gust 27. 'I'lie details of this activity- arc* uni 
known, Inn at least 1 8 km' or juvenile iLuitic 
eject. i were erupted. Most >>f the island K.t- 
kata collapsed to lorni a caldera, ahum 7 kin 
ill diameter, whose Ilnur l.iy submerged he- 
iic-aib the waieis nl the Sniidu Straits. 1 lie 
iolliip.se look plate ill less lli.ili two days and 
with remuiLthlv lew reported e.uili<pukcs. 
The post-pai oxysmal conligu ration ui Kraka- 
tau was recorded by It. LJ. M. Verbcck just 7 
weeks after the eruption; it can l»e seen in 
Figure 2. 

Hie > iilmiii.iiiiig <*i n|iti , it | > .it lu \.M. «*n 
August 27. produnxl huge volumes >il aii- 
Imruc leplmi that lomplelc-ly blocked out the 
sun .uid broughi iLukness to the Sunda Strait 
until the next morning. Tile same event pm- 
di iced the hugest of many huge tsunami dim 
spread mu through Krakatau and crashed 
onto the nearby coasts of Java and Sumatra. 
Waves cresting at heights up lo 40 in swept 
inland lor several kilometers, destroying vir- 
tually everything in llieir path. As the waters 
receded, immense tangles of vegetal inn, re- 
mains of towns and villages, and tens of thou- 
sands nr drowned pcuplc were carried back 
to the sea, where they, in addition to huge 
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Fig. 2. Krakatau 7 weeks alter the paroxysm; diameter nf cablet u is about 7 km. Map hv 

R. D. M. Verlieek. 


voltiines ol Hunt i tig puniiee, choked parts ol 
the Sunda Strait lor mniitlis. 

There were uiulerslaiiclably few liisl-haud 
accounts or die effects nf the tsunami, Inn 
one, from an old Dutch pilot living ill (lie Ja- 
vanese town of Anjer. is pat ocularly graphic: 

At first sight. iL seemed like a low range 
uf hills rising out of the wutei. hut 1 knew 
there was nulhing of the kind in that part 
nf the Sunda Si rail. A second giant c- — ami 
a very lumic-d one it was — convinced me- 
dial ii was a lolly ridge <■! wain main tcel 
high. . . . There was nu rime to give am 
warning, and so 1 tinned and i.m lot im 
life. My nimiing days linic bmg gone In. 

Inn you iii;i\ In- sine tli.it I did niY best In 
a few miiiuU's. 1 heanl the w.uei with a 
loud loji break upon the slune. K\eiv- 
tliiiig was ciigiillcd. A not bet glame around 
showed the houses being swept away ami 
die trees liunwii down on every side. 
Breallilcss and ex I ki listed I still pressed on. 
... A few yards more Li ought me to sonic 
rising gimmri. and here die tom-tii i*r wa- 
ter overlook me. I gave up all b>i losi. . . 1 
was soon taken oil my led .uni borne in- 
land by die force ol the resistless mass. I 
remember nothing more until a violent 
hluw revived me I found inysel! cling- 

ing to a coconut palm. Most of the trees 
near the town were npruoted and thrown 
duwn fur miles, but this one ronunaiclv 
had escaped and myself willl it. . . . As 1 
clung to the palm-tree, wet and exhausted, 
there floated past the dead bodies of many 
□ friend and neighbour. Only a mere hand- 
ful of the population escaped. 

First-hand accounts of other survivors give 
convincing evidence that several thousand 
people on the eastern tip of Sumatra, more 
than 40 km northeast of Krakatau, were 
killed by the thermal effects of the eruption 
rather than by the tsunami. The hair-raising 
account of Mrs. Beyerinck, the wife of the 
Dutch Controller in the region, dearly attests 
to swirling clouds of hoL tephra that swept 
several kilometers inland from the Sumatra 
coast. The selling for diis portion of her ac- 
count is a small, mountainside cabin where 
she and her family had taken refuge during 
die ongoing pandemonium (from Krakatau, 
by R. Fumcaiix, copyrighL 1964 by Prenlice- 
Hall, Inc.): 

Someone burst in shouting "shut the 
doors, sjiul the doors." Suddenly it was 
pitch dark. The last thing I saw was the ash 
being pushed up through the cracks in the 
Hoar-boards, like a fountain. . . . I felt a 
heavy pressure, throwing me to the 
ground. Then it seemed as ff all the an was 
being sucked away and I could not breathe. 

. . . [When I went outside, 1 I realised the 
ash was hot, and I tried to protect my face 
with my hands. The hot bile of the pitnikc- 
pricked like needles. Then something got 
hooked into my finger and hurt. ... I no- 
ticed for the first time that the skin was 
I tanging off everywhere, thick and moisL 
, from the ash stuck to It. Thinking it must 
be dirty, i wanted to pull bits of skin off. 
but that was still more painFul. My tired 
brain could not make oin what it was. 1 did 
not know I had been burned. 

. The vivid account or Mrs. Beyerinck clearly 
indicates that turbulent clouds or hoi tcplirn 
somehow travelled over.40 kin of the Sunda ' 
Straits to die coastal ateas of eastern Suma- 
tra There are numerous reports from nearby 
Ships that the blanket or Hearing pumice 
north' of Krakatau wai so thick and coherent 
that parts of the Straits, were temporarily ; 
transformed to M dry land/' Thus, li icehis . , 
possible thatipyrbcldsliC flowS ahd surges, pi- 
dinnrily Unable to traverse 40 km or Open Wa- 
' tet were aided by 1 What amountcd ld a terii- ■ 


[im ary hind Inidgi- nf Hearing pumtH- c« ill- 
uming Ki'iikmau with t-aticm Sumatra. 

Although a gi i vc- ii m lent Meuiuship wav car- 
ried 2.5 km inhmil uml siiniulc-d by the imi- 
iisinii. most drips safely rude out the events nf 
August 27. ami surviving trt-wnien provided 
excellent accounts. I lie- London, :iiichorc*>l 75 
km m the uni ill. watched an eaily l sun ami 
destiny tlie port ol felnk Belong, “the best 
iiiinpat isoii is a mhIiLcii change ol Mcllciy. 
whiih in fairy tales incuts hv a laity's m.igu 
wand, hut on ;i ml, isv.il scale and wiili i lie- 
cntisi ititis knowledge ill.lt ii is u-alitv. .uni 
that thousands ol people base petblied in .in 
indivisible mo nii-iil." Lain — during die ri.nk- 
itc-ss, ash fall, and liuirh.im- winds ot the cul- 
minating explosions — new meinbeis iiotiic-d 
large liaiometru line millions. ‘ the compass 
showed the strangest deviations." and “lu-tct- 
sea amen is were observed ill divriging di- 
rec lions." St. Elmo's lire and caliei eletiiic.tl 
effects were widc-lv I'c-ported at sea. 

On the Loudon, “lightning hit tilt- iimsi up 
in .seven limes, moving first along the light- 
ning i nil and then jiunpiug om-i i<< the wnu i 
with a deinniiical snapping in use. At sin Ii a 
iiiiiiiu-ni. evei viliiug was sudden I v ■ Uarlv lit. 
shiiwing how evei yilting I uni lieen tiiiled ash 
gray hv i lie mud rain, making one impulsive- 
ly drink ed a ghost ship." At times “this until 
rain was so heavy ilun ill the space <■( ten 
minutes the mud lav hall a font deep." amt 
150 soldiers (passengers on rite shipl “worked 
with the energy ol des|iair at their task of 
clearing die clocks, in spile of the twofold 
clanger ot being burnt and stunned hv the 
hot falling stones." 

The gigantic explosions, heard 4653 km 
away and widely mis taken for the gunfire of 
a nearby ship in distress, ended early on Au- 
gust 28. Volcanic ash was carried far from 
Krakatau and continued to fall an Caicos Is- 

Artlcle (fout.vnp.5N) 





Tom Simkin f left), curator tf pelnJtigy and 
volcanology at the Smithsonian iwti lotion’* Na- 
tional Museum of Natural Histoiy, received the 
H. S. degree in civil engineering from Svarthmure 
College in 1955 and the Ph.D. degree ui geology 
from P rim f tan L r niversity in 1965. In addition to 
global volcauism, Aii mtmch inemts include the 
active volcanos of the (ialdpngo* Islands and the 
ancient volcanos of the hie of Sky, Scotland. 

Richard S. Fiske, director of the Smithsonian 
Institution's National Mnseumof Natural History, 
received the B.S. fc‘. degree in geological engineer- 
ing front Princeton University in 1954 and the 
Ph.D. degrte in geology from Johns' Hopkii is Uni- 
versity in I960. Currently he is studying active 
volcanos in the eastern Caribbean and ancient vol- 
conits ip the Sierra Ncvndu. 

The parallels in their careers extend back, to the 
time the tm authors played lacrosse against each 
Other (unknowingly) in 1954 and toiled (separate- 
ly) on ships of the U.S. Coast and Geodetic Survey} 

' . • • . i 

This article fr based on the authors' forlhcom hig _ 
book entitled Krakatau 1883: The Volcanic , 

. Eruption ap'd Its EfTects, Ip be published ‘ this, fall 
by Smithsonidn htslifvliiii Press, {Vashingiyn. D.C. 
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Article front, from p. 5/ 3) 

land (1155 km southwest) until August 30. 
Ten <lays later, from September 0 to 8. a ship 
5921-fin7ti km to the west received a thin 
dusting of Hue ash. By the morning of Au- 
gust 38, however, when daylight ret timed to 
the Simda Straits, two thirds of the island of 
Krakatau had disappeared, leaving a spectac- 
ular. flOO- m -high cliff displaying a naLural 
cross-section of (lie vnltanu. To the north lay 
several new islands and bunks of steaming 
teplira where the sea had been 36 in deep. 
Passing sailors described small, secondary ex- 
plosions, ‘'similar to the blowing of a whale," 
where these hot teplira banks interacted with 
cold seawater. 

The impact of the 1883 Krakatau eruption 
was unquestionably great in the nearby areas 
of Java and Sumatra, but, jicrhaps of even 
greater importance, the effects were felt 
around the globe; 

• Every recording barograph in the world 
documented the passage or the major air- 
wave, some as many as seven times as die 
wave bounced back and forth between the 
eruption site and its ami[xxics (located near 
Bogota, Colombia) for 5 days after the explo- 
sion. 

• Tide gauges recorded the principal 
scawHYo's passage far from Krakatau. The 
wave readied Aden, a distance of 7000 kin, 
in 12 hours, and air- in -sen coupling of the 
airwave produced sett-level (list m l unices as 
far away as San Francisco and the English 
Channel. 

• llluc and green suns were observed as 
fine ash aiul aerosol that erupted perhaps 5u 
km into the stratosphere and circled the 
equator in 13 days. 

• Three mouths after the eruption these 
products had spread to higher latitudes, caus- 
ing such vivid red sunset afterglows that fire 
engines were called nut in New York City; 
Poughkeepsie. New York; and New Haven, 
Connecticut, to quench die apparent confla- 
gration in the western skies. Unusual sunsets 
persisted for 3 years. 

• The volcanic dust veil that created such 
spectacular atmospheric effects also acted as a 
solar radiation filter, lowering global tem- 
peratures as much as U.ft e G in the year after 
the eruption and n»t returning to nmniai un- 
til 1888. Locally, temperatures dropped 7°C 
in the darkness of noun on August 27. 

• Rafts of lloatiiig pumice, locally thick 
enough to support men. trees, and no doubt 
uthei inadvertent biologic passengers, crossed 
the Indian Ocean in 10 months at speeds of 
22-25 km per day. 


The distant observations, combined with 
widespread reports about the eruption itself, 
stimulated multidisciplinary interest in Kraka- 
tau through intellectual feedback and cross- 
fertilization and the realization that geolo- 
gists, hydrologists, meteorologists, and artist 
observers of the evening sky all con tribute to 
an understanding of such a huge geophysical 
event. No doubt the disastrous loss of so 
many lives helped to capture Lite attention of 
the public, but we believe that Krakatau's 
fame comes mainly from the fact that its dis- 
tant effects were observed by such a large 
purl of the world's population— at a time 
when rapid communication via newly em- 
placed telegraph cables and publication of 
news made people aware of the connection 
between the eruption and their own observa- 
tion of its effects. 

Thus, die fame of the Krakatau eru prion 
rests on firm foundations, and its importance 
Lo science has been undeniably great. It 
gready advanced our geologic understanding 
of calderas. These large, circular depressions 
(such as Crater Lake, Oregon) arc well 
known in volcanic regions, but in 1883 they 
were only just being named. Verbeck, the 
Dutch mining engineer studying Krakatau 
immediately after the eruption, correcriy de- 
duced that the missing ponion of the island 
had collapsed into the subsurface void left by 
the eruption of huge volumes of pumice. Al- 
ternative explanations, such as the forceful 
blasting out of the missing portion of Kraka- 
tau, have not been supported, and Krakatau 
remains a type example of caldera collapse. 

Kicssling called the eruption a "turning 
point in history for the science of meteorolo- 
gy" for its contribution to understanding of 
stratospheric circulation patterns, optical ef- 
fects (and climatic impact) of fine panicles at 
high altiuides, and propagation of explosive 
waves through the atmosphere. 

Oceanographers have learned from the gi- 
ant seawaves, and biologists have extensively 
studied the rapid return of life to these is- 
lands covered in 1883 with 30-100 in of hot 
pumice and ash. 

The principal importance of Krakatau, 
however, is that it was a large, natural event 
with extraordinary impact on the solid earth, 
the atmosphere, and the oceans. This impact 
came at a time of great growth in science, 
technology. and coninumbuion, resulting in 
swift attention to this important event. The 
world quickly learned that the impacts of 
large geophysical events are global, and that 
they demonstrate the interdependence of 
land, sea, and air. Krakatau 1883 remains to- 
day a classic geophysical event with much yet 
to teach us about our world. 



Committees Active Against Creationism 


In 1981 in Federal District Court, Judge 
William R. Oven on held that the Arkan- 
sas law mandating equal time for the 
teaching of “scientific creationism" in the 
suite's public schools was unconstitutional. 
The Overton decision was the latest in a 
series of legislative and judicial setbacks 
suffered by fundamentalists who advocate 
tiie introduction of creationism into 
schools, libraries, museums, and other 
public institutions. 

But nuher than giving up the ghost, 
creationisis are now switching their cam- 
paign into a series of local cun fun nations. 
In California the teaching of creationism 
in San Jose high schools is defended while 
the use of an evoliuion-oricntcd high 
school biology text is attacked. In Iuwa an 
ambitious effort to introduce shoddy cre- 
ationist paperbacks into the schools of (ill 
communities has just bogged down. In 
Michigan an exhibit on plant development 
in a modest, county-run museum is char- 
acterized as ''blasphemous 1 ' because of the 
exhibit's evolutionary tone. So it goes 
across the United States and Canada. 

The Committees of Correspondence (C/ 
C's), headquartered in Iowa, are a conti- 
nent-wide communications network work- 
ing at grassroots levels to defend the 
teaching of evolution from such creation- 
ist inclusions. Founded in December 
1980, the C/C's now etncoinpass 55 com- 
mittees in 48 states and 4 Canadian prov- 
inces. While each committee is indepen- 
dent and autonomous, the various C/C's 
cooperate with each other and with societ- 
ies such as AAAS, American Geological 
Institute, Society of Economic Paleontolo- 
gists and Mineralogists, and other scien- 
tific and educational groups. Membership 
of the C/C's comprises scientists, nonscicn- 
tists, and lay people. 

The rationale of the C/C movement is 
that die creation/evulution controversy is 
not intellectual, scientific, or religious; it is 
basically a dispute over public policy. In 
the United Stales and Canada such dis- 


putes typically m e resolved in local com 
mi mines at the grassroots level. This i. 
where the creationisis operate, where m, 
evolutionists must operate if they are EL 
cnecuve. ami where the C/C's do opera* 
In tins nmia such formal procedures * 
passing resolutions are futile. Instead 
both creationists and evolutionists strew 
the direct ami active involvement of a* 
cerned individuals. 

Methods used include generating pub 
hctiy by publishing various materials, us- 
mg 1 V programs, and calling radio ialk 
shows; appearing before clubs, church 
groups, public meetings, PTA's, and other 
community organizations; and testifying 
before school boards and legislative com- 
miners. Such activities have long been 
used to good effect by all kinds of spend 
interest groups. The C/C's have found 
them productive in blocking creationist 
initiatives to such a degree that creationist 
speakers and publications now regularly 
denounce the C/C's and complain of our 
successes. 

Members of AGU are invited to join in 
die C/C defense of evolution. Whether 
you join a committee or not, you may 
waul to subscribe to Memo to C/Cs, the 
newsletter of the DC national office. The 
Memo conies out five to nine limes a year 
with current news items from both sides 
of the creation/evulution controversy; it 
costs 55 per year for C/C members, $8 for 
nonnicmbcrs, payable to Committees of 
Correspondence. 

To join the C/C active in your state or 
province, or lo subscribe to Memo to OCs. 
send your name, affiliation (or profession 
or occupation), work and home addresses, 
and work and home phone numbers to 
Com milices of Correspondence, 156 East 
Alta Vista, Ottumwa, I A 52501. 


Stan Weinberg 
Pmidtitl 

Natimnl Committers of CoimpoH'fetm 



Published on the centennial 
of the eruption . . . 

Krafatau 1883 

Hie Uokanic Eruption 
and Its Effects 


TOM SIM KIN AND RICHARD S. FISKE 

An Indispensable reference Including: 

• 88 eyewitness descriptions of the phenomena 

28 reprinted scientific explanations and Interpretations 

• ztmissr** 1885 book (tranaiat0d ,nt ° EngNsh f ° r 

• 27-page chronology of events 

• 474-entry bibliography and a name/subject Index 

464 pp. 139 figs., 49 full-color Illustrations 
Paper ISBN 841-0 $15.00 

Order from: 

Jjxf Smithsonian Institution Press 
P-O. Box 1579 

^BjL, Washington, D.C. 20013 ; 

Available October, 1983. International orders accepted 

All orders must be prepaid by check, money order, or credit card. 


Salton Sea 
Research Well 

Two University or California. Riverside, 
scientists propose to extend a planned 3.7- 
km-deep steam-production well in the Salton 
Sea geothermal field to 5.5 km for scientific 
study prior to the well's commercial use. The 
Salton Sea, a hydrollicrnial-inagmn system in 
ihe deha or the Colorado River, is one of the 
hottest, most saline geothermal fields known, 
and the proposed extension would make Un- 
hole the deepest geothermal well in ihc 
world. The investigators expect that. Unless 
temperature reversals occur, bottom-hole 
temperatures in the extended well should ex- 
ceed 400’C. 

Investigators interested in participating in 
the study are being invited to submit funding 
proposals. 

By die end of 1983, Republic Geothermal, 
Inc., plans to begin drilling a series oF pro- 
duction wells in the eastern pan of the Salton 
Sea geothermal field to supply steam for a 
ruture power plant. The first well in the se- 
ries, planned to reach 3.7 km, will be the 
deepest yet drilled in this field. Temperatures 
in the two nearest complete wells, which 

™ l ,h * *' le of lhe proposed well, reached 
285“C at 2800 m, with a linear temperature 
gradient or 0.087°C nr'. Fluids produced 
tram these wells were sodium, calcium, and 
potassium chloride brines with 250,000 ppm 
iota dissolved solids and high metal contents 
similar to brines From other pans of the field. 

Republic Geothermal responded favorably 
Froni investigators aL the Univer- 
sityof California, Riverside, to make the first 
well available For scientific studies before it is 
brought on line as a steam producer. Accord- 
ingly, a three-phase project was proposed. In 
phase 1 of the project, a series of five cores, 
cuttings, repeated water samples, and a com- 
prehensive suite oF wireline logs would be 
collected in the S.7-km well. The lower 150 m 
would be cored continuously, testing new 
core retrieval techniques. 6 

If drilling begins at the end of 1983. phase 

S S n by £t erul oF l98 <- ai wfich 

rime- the well would be re-entered and cored 

Y “ ^ depth of 5.5 km. Com- 
prehensjye suites of Whelme logs would be 
taken, and several; drill stem tests would be 
tyjJ racti *n ■rtmuladon 

Phase 8, beginning s about-the sam^riipe 

" ii it 'T r' " ff r.ffrr - ' 


as phase 2, is the inquisition of other Hat* 
liuiii the deepened hole ami scientific siud' 
of all the sain [lies and data. It is for phase 3 
that proposals to participate in the project u< 
now lieiug .sought. 

The project is subject lo final negotiation* 
with Republic Gent henna) and its partners 
Funding proposals for the lirsLtwo phaseiw 
the project arc under review by federal 
ties; although this funding is twt y« firtn. 
specific plans for the scientific invest tow* 
in the deepened hole (phase 3) must be 
ated immediately. Scientists interested mp* 
liclpating in phase 3 should coll one of j« 
Following: Wilfred A. Elders. Principal Ip** 
tigator, telephone 7 1*1-787-4501, or Lews'*- 
Guheu, Co- Principal Investigator, telephone 
714-787-5029, or write to; The Salton Sea 
Scientific Drilling Project. Institute of Gffr 
physics and Planetary Physics, University 
California, Riverside, CA 92521. _ 

A Sieering Committee chained with 
lific oversight or the project, is compos™ 
Wilfred A. Elders (Chairman). UiuvenV” 
California, Riverside; Kelr Becker, DeejJ 
Drilling Project, Scripps Institution ol __ 
ogntpliy, University of California, , San WS 
Lawrence M. Cathles, Chevron Otl I 
search Co., La Habra, California, AIM®* 
Duba, Lawrence Livermore National 
lory, Livermore, California, and Rot* 
Fournier, U.S. Geological Survey, Me 
Park, California. A well-site operatiocB^. 
mittee is also being formed. To advise . 
scientific program, the Institute or y F , 
ics and Planetary Physics of the Unn 
California has formed several panels 
the general chairmanship of Orson L- 
son. University of California, Lo* 

The Continental Scientific Drilling * 
mittee (CSDC) of the National A ”“ e L jd- 
Sciences reviewed and commented 
entifle objectives of the research drilling r 

je« : •• • • •; ■ 

. The extended hplc.M^njjjS' 
chance oF yielding new and 1 
emific data bh the Hard,', Ef 

es. The project is compatible with . 
victions of the Committee; jEjidtr 

years of careful deliberations', “j* ' . fat- 
to achieve important advances 
damental understanding 
cesses, the United States 
new, highly focused scientific 
. gram aimed at understanding ^ 
hydrothermal systems felated . 

magmatic intrusions. 

This news item was contribute b ^ 
Elders, University of California, •, 

92521. ■ . o .\?U 
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Radiance Imaging 
and Rainfall 

I Ipw riling radiation Irtini the earth's sur- 
face has been found to he a successful indica- 
tor of the rate of rainfall, according it* new 
analyses of data obtained by the Nimbus 7 
and Seawt satellites. In a recent report de- 
scribing the functions of the Scanning Multi- 
channel Microwave Radiometer (SMMR) on 
ibese satellites. R. W. Spencer, D. W. Martin. 

B B. Hinton, and J. A. Weinman ol the 
Spare Science and Engineering Center at the 
University of Wisconsin demonstrated that 
microwave emissions at the frequencies 37, 

81 18, 10.7, and 6.G GHz arc sensitive in 
changes in die rain rate (Nature, July 14, 

1983 ). The results are significant because »ih- 
er satellite methods for the measurement cif 
nredpitation, which operate in the visible and 
infrared frequency ranges, infer precipitation 
from dottd observations. 

The results of Spencer et ul. are a compan- 
ion of SMMR U.S. data with rain rates de- 
rived from local weather radar observations. 
The comparison was done by digitizing radar 
plan position indicator photographs which 
are taken routinely by Lhc U.S. National 
Weather Service. These rates and microwave 
brightness temperatures were entered in the 
University of Wisconsin Man-computer In- 
teractive Data Access System. The output was 
displayed as television images and the radar 
brightness rain scale was contrasted with the 
SMMR images. 

Microwave data at 37 GHz were found to 
be related to rain rates, linearly. This rela- 
rionship was linear to rain rates up tu aL least 
40 aim h -1 . The lower brightness tempera- 
tures corresponded to the heavier rain rates. 
The rain rate, R, is related to microwave 
brightness temperature, T,. by 

1-7 

R = % + X ", T, 

i- i 

the result of regression aiuilv.se* of the data. 

In the stepwise multiple-linear regression 
procedure used in the analysis, the terms 
with negative coefficients arc due to relations 
between the upwelling radiation ft "in laud 
and its attenuation by min. I'osiiive roefli- 
dem terms are due to background tempera- 
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tines of the laud adjacent to raincells. Ac- 
cording to the report. “The brightness 
temperatures represented by these terms re- 
spond less to radiations from rain because the 
radiometers have coarser spacial resolution 
and measure radiation at longer wavelengths 
compared with the drop size of rain." The 
rain areas and land areas are sampled for die 
analysis. The satellite SMMR system correlat- 
ed with radar measurements with a coeffi- 
cient of 0.80 . — PMB 


In Congress 


Science Exchanges 

Dwindling scientific and technical exchange 
between the United StaLes and the Soviet 
Union and prospects for enhancing such ex- 
changes were discussed at an August 2 hear- 
ing by the Foreign Affairs Committee of the 
U.S. House of Representatives. The commit- 
tee also heard overviews on the United States' 
approach to international exchange of science 
and technology. The hearing was the first in 
a series on current and fuiui-e international 
science and technology programs. 

Four of eight science and technology agree- 
ments with the USSR that have expired in 
the last 15 months, including one mi space, 
have not been renewed. The remaining four 
agreements have been extended into 1987 
and 1988. Two others, including one on 
oceanography . are scheduled to run out in 
1984. 

The “withering" contacts with die Soviet 
Union, testified National Academy of Sci- 
ences (NAS) President Frank Press, result 
from “the concern of cmr own government 
about technology transfer; a further desire by 
government to restrict cultural, educational, 
and scientific contacts as a means of punish- 
ing die Soviets for their internal ional actions 
in Afghanistan and Poland; the continuing 
secretive nature of Soviet society and the bu- 
reaucratic imped imei us imposed by the Sovi- 
et government; Lhe politicization of the Soviet 
process for selection of exchange scicnmis; 
and finally, the ablim rcnce on uni part of 
the abrogation of human tights of Soviet sci- 
entists." 

"Licit ol ilicsc imperii met ns can alone seri- 
ously cnduugei the sensitive thread of cmn- 
niiiiiicutinn that exists today between out sii- 
ciitihc communities," Press said. 

NAS lias o inducted a scientific exchange 
program with the Soviet Academy of Sciences 
for nearly a quarter of a century. " The cur- 
rent reduced level of the interacadeniy pro- 
gram represents an unsaiisfnimrv si.uc of af- 
f.iiis in i lie view ni mam iiiemhcix nf the 
JNASJ," Press added. 

New formal agreements with the Soviet 
Academy, Press testified, "must assure (1) ap- 
proximate reciprocity on both sides. (2) selec- 
tion or topics of significant interest to the two 
scientific communities. (3) inclusion of fields 
of science in which both countries are lead- 
ers. (4) establishment or the principle that 
each Academy can invite scientists from die 
other country and that they will be included 
in the exchange program, and (5) dear un- 
demanding dun all participants are mutually 
agreed upon in advance. I suggest that only 
in this way can we recapture die quality, en- 
thusiasm. and excitement dial characterized ^ 
the early years of iiiteiacademy cooperation." 

William Schneider, Jr., under secretary of 
state for security assistance, science, and tech- 
nology, told the House Foreign Affairs Com- 
mittee that die current level of cooperative 
science and technology activity is roughly 
one-fifth that of 1979. He "does not foresee 
any early return to cooperation with the Sovi- 
et Union on a scale matching that of the mid- 
seventies [when 11 bilateral agreements were 
established], and certainly not until the politi- 
cal factors dial led to reduction in cooper- 
ation improve." . 

George A. Keyword' II. science advisor to 
President Reagan and director of 'h e Offi ce 
of Science and Technology Policy (OSTP), 
testified Lhat the United States bases its coop- 
eration with the Soviet Union in science and 
. technology on three principles: maintaining a 
basic framework for sdemific cooperation so 
that, in the event that the political situation 
improves, we could expand and intensify 
beneficial exchanges with the USSR as expe- 
ditiously as possible"; to maintain those pro- 
grams thaL clearly benefit die United Stales 
or "are of clear humanitarian importances 
and to keep a closer guard on science and 
technology that could have military applicn- 

U Concerns ffiat U. ^Soviet cooperation 
could transfer technological expertue ‘n, se- 
curity-sensitive areas have been voiced loudly 
in the past .year. Last autumn *n NASpnrrol 
■ concluded that although a subjtanlial tech- 
notoffy transfer does occur.'open.cominuntca- 

• iUSwijBfchtff funded researches 

damaging' national secunty (Eos, OcKixrl9, 

, 1982, j),i7;Qctober.5; 1982, 

. on 1982 'p; 24 1). The Department of Der 
Tense and OSTP currently are studying sec r- 
/. L ebneeriis. In' Congress, ( ame " d .^S 5 ^ 

1 Export Administration Mt ^,^ d a U A 
provisions for. the export ofaciehll&a^ 
Schtiical information, have been unreduced 

into lhe House of Represenwdves:and die 

Senate and are 

w heH Congress resume* 1“ mid September 


Three U.S. bilateral science agreements 
with other countries that have received much 
recenL attention are with India (F.u\, April 26. 
1983, p. 153), the People's Republic of China, 
and Brazil. In addition, the United States 
works closely with European count rics in 
space science programs and with nations 
from all over the glohe on ocean drilling. 

More than a dozen government agencies ad- 
minister cooperative projects with other na- 
tions, The National Science Foundation 
(NSF) alone administers some 400 science 
and technology cooperative projects with 30 
countries. NSF's bilateral relationships with 
foreign countries increased twofold in the last 
5 years, primarily through new ties with 
Western Europe, according to Richard J . 
Green, assistant director lor scientific, tech- 
nological, and international affairs at NSF. 

In his testimony. Rep. Don Fuqua (D-FId.), 
chairman of the House .Science and Technol- 
ogy Committee, asked whether (lie science at- 
taches and counselors at U.S. embassies are 
fulfilling their potential and whether these 
U.S. officials arc receiving the strong support 
of the State Department. Among the other 
questions raised by Fuqua are whether cost- 
sharing arrangements are included in inter- 
national science projects; how such projects 
can aid Third World development; and what 
the value is nr the annual report entitled Sri- 
etwe, Technology, and American Diplomacy, the 
“Title V Report." 

Clement J. Zublncki (D-Wisc.), chairman ol 
(lie House Foreign A (Tails Committee, ex- 
pressed deep concern alxnii the Reagan ad- 
ministration's proposal to eliminate lhe annu- 
al ‘Title V” report and to fold it into Presi- 
dent Reagan's biannual repnu on sc ience and 
technology to Congress. Some, including Fu- 
qua, feel lhat the “Title V" report "provides 
not only a comprehensive review of science 
and diplomacy. Inn is also an incentive fur 
the Department [of Statc| to bring together 
and review annually all al its activities in this 
area." 

Under Secretary Schneider told the com- 
mittee that a biannual repnu would Ire more 
comprehensive than a yearly report .md 
would be pm into the coinexi of the ( >STP 
report Congress. — liTll 


Radioactive Waste 
Study Released 

A National Research Council (NRC) panel 
lias Lonchnk-d dial the icchii'riogy for safely 
storing ladiouciivc waste is ready for confir- 
mation in a lest facility- At the same time, the 
panel pi > ,| ■■ ,M’i\ ijlcu siainl.ilds lli.il ,ue 
inore stringent than standards currently pro- 
posed by smile government agencies. The re- 
port. Study of the Isolation System for the Geologic 
Disposal of Hadwacth* Wastes, was funded by 
the De|ianmem of Energy as part of its eflnit 
to comply with a Congressional mandate to 
open ft national radioactive waste storage fa- 
cility by the end of the century. 

The Waste Isolation Panel uf die NRC’s 
Board on Radioactive Waste Management did 
not choose a specific site for the first U.S. re- 
pository because the state of current technol- 
ogy docs not allow the U.S. to design, con- 
struct, and safely operate a full-fledged site. 
However, the panel’s chairman, Thomas H. 
Pigford, oF the University of California aL 
Berkeley, believes that the goal established by 
Congress can be met. 

The containment options that the panel 
suggested for immediate testing involved sys- 
tems (I) with a long-term absence of ground- 
water, (2) with low solubility of the waste or 
some factor in the geologic environment pro- 
riding containment, or (3) with contamina- 
tion being diluted by a large body of water. 

Various federal agencies have proposed 
portions of the performance criteria needed 
for evaluating and designing n geologic stor- 
age system, but a comprehensive set of guide- 
lines has never been advanced. The panel 
took issue will' several of these ogendes' indi- 
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victual proposals and adopted a comprehen- 
sive package or performance criteria of its 
own. 

The panel rejected ilic Environmental Pro- 
tection Agency's (ERA) proposal that safety 
limits be based on "population doses" (sum of 
doses to all individuals in a specified group), 
citing uncertainties over numbers, location, 
and eating habits of populations in the fu- 
ture. Instead, the panel felt that individuals 
may be better protected from overexposure 
by setting safety limits that assure that "maxi- 
mally exposed individuals” do not receive 
more than 10" 4 sleveru (Sv) per year of radia- 
tion from a radwaste site (1 Sv = 100 rem). 

This dose is equivalent to about 10C? of the 
radiation a person receives Troiii the average 
gamma background. 

In a significant departure from the pro- 
posed EPA standard of allowing a 10,000- 
year Lime limit Tor measuring the effective- 
ness or a storage site and its mechanisms, the 
panel took into consideration future radiation 
doses “for all times as long as potentially im- 
portant doses were predicted to occur." The 
panel Tell that the 1 0,000-yen r limit may lead 
to distorted evaluations of the safely ami ef- 
fectiveness of ihe components in the storage 
system. 

In its analysis or repository design the pan- 
el also questioned the Nuclear Regulatory 
Commission's proposal that rcjmsiiories be . 
designed for easy retrieval of waste in the fu- 
ture. The |Htnel felt that the technological un- 
certainties were too significant, the safely 
risks too great, and the costs too high for im- 
plementing this proposal. Instead, lo reduce 
or eliminate second guessing, the panel 
stressed the Importance of. carefully studying 
all components of the system before employ- 
ing it. 

The study focused on the wastes generated 
by the reprocessing of uranium fuel used in 
commercial light-water, reactors. According to 
the U.S. Energy Information Administration* 

■ this civilian waste Is accumulating til a rate of 
approximately 1200 tonnes per year, with 
more, than 8000 tonnes already in storage. 

This waste is being packaged as .concentrated ' 
salt solutions or snfy cakes in steel tanks, Or if 
the waste generates significant heat, Ui'cool- . 
jng pools. " 

Salt. Luff (volcanic ash rock), granite, ^nd 
. basalt were; considered by the' panel as. cpndi- ' 
dates for the primary geologic storage; medi- 
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uni. While each of (he media had advantages 
and disadvantages as a storage ciivimmncm 
for most rad iouc live byproducts, sail seemed 
lo be live most promising opt inn because of 
llie absence of groundwater near most salt 
deposits. 

The risk that ground water would tnins|turt 
hazardous waste away from the inimediaic 
coiitainincnt area was an important consider- 
ation in iltc study. In one scenario there is a 
long-term absence of groundwater. (In this 
respect salt repositories have an advantage 


over other media for storing low-level waste.) 
In another scenario slow-moving groundwa- 
ter is present, but the geology of the area has 
some unique containment feature. In 
sonic cases, if the groundwater does reach 
the surface, the radiation could be further re- 
el need by dilution in a large body of moving 
water. This dilution may reduce the radiation 
to a point where no individual is exposed lo 
doses larger than the panel's proposed limit 
of I0 H Sv yr'. 

In dealing witii groundwater transport, the 
sLucly also incorporated new research that 
suggests that the low solubility rates of some 
elements fe.g., neptunium and uranium) may 


provide an additional safety maigiii eve n il 
water permeates the waste package. 

Among its many rcciimim.-inf.niinis the 
panel also called for additional testing ni 
waste package components under the gl cuter 
heat stress that future waste is likely to gener- 
ate. While current waste has had an opportu- 
nity to cool above ground, any new waste in- 
troduced directly into a teposiiory may chal- 
lenge the safety limits of some current 
designs. 

The report also discussed in detail several 
conceptual plans for repositories and designs 
for storage packages. 

The scope of the study was limited to issues 


dim ilv related nib delta waste ttnM . 

geologic lon.iaii.ms and did nnt deal 5“ 
mu I, topic s as the luture of nuclear eZ 
[he Itu/uids ol i unsporting nuclear 
anna inn it polity, and the storage of ST 
nve waste generated by the military 
panel did not address proposals fordum^ 
waste into outer space or on or beneath j? 
ocean Ilnur, ihougli the panel briefly 
ed that i note reseat eh be conducted on? 

ocean option. K 

I lie 3-1 fi- page report is available f nm the 
National Academy Press. 2101 Conahmil 
Ave.. N.W.. Washington. DC 




Ocean and Coastal Law 

R. G. Hildreth and R. W. Johnson, Prentice- 
Hall, Englewood Clilfs, N.I., xxix + 514 pp.. 
1D83, S3B.05. 

Reviewed by David A. Ross 

First of all. this is not die typical Imtik tlinL 
one expects to sec reviewed in Kps, hut, read 
on. It sliuulil be clear, by now, even to the 
must esoteric geophysicist, that lawyers and 
jurists m e taking very close looks at many 
coastal zone and olfsliore marine activities. 
More imi mil unity, there are a wide variety ol 
laws (lujtri at the stale ami the national levels) 
and inter national ■egtil.iiions thin determine 
how we now use or will use our coastal region 
including how anil wliete we wilt do marine 
scieutilic icsearch. Keccmly, a Presidential 
Proclamation (March IUH3) declared a 200- 
milc exclusive economic zone liir the United 
States. The President, in the accompanying 
statements to the Pnirlaniuiinii, has called 
special attention to polymetallic sulfide dc- 
jmsiis (Is someone in the While House read- 
ing Eos}) in what will now be U.S. watets (i.c., 
die Ilian tie Fuca region). Well, il you or 
your colleagues want to know more about 
U.S. and imlividiiiil stale rules far manage- 
ment and use of our marine areas, this might 
lie the book lor you. 

Oram nuii Coastal Law is primarily iiueudcd 
as a law school text, and die authors have 
used informal editions at their respective uni- 
versities (University of Washington, Universi- 
ty ol Oregon) for leaching law tuurscs. The 
luiok basically looks at three marine regions: 
brst, (lie I.iiiti area .iffou-il bv the vea: set- 
011 ( 1 , coastal waters and the seabed ol the tcr- 
ri tonal sea (to 3 nautical miles); anil, third, 
more offshore waters and their resources be- 
yond the territorial sea out to the edge or the 
continental shelf but including the present 
200-mile U.S. fisheries zone. The basic orga- 
nizational format is lo look at the problems 
that existed prior to management and regula- 
tions and then consider questions of owner- 
ship and boundaries of the different regions. 
Much aitenliun is paid to state common law 
because it often preceded the development of 
a more national approach to the coastal re- 
gion. 

Following an introduction, the chapter 
headings are Ownership and boundaries in 
the Coastal Zone; State Common Law and 
the Coastal Zone; State-Federal Relationships 
Offshore; Living Resource Management; 
Nonliving Resource Management; Oil Spills; 
Disposal of Wastes in the Ocean; Compre- 




RATES PER LINE 

Positions Wanted; lirsl immioii 51.73, .uidilirui- 
i\ insertions $1.10. 

Positions Awilabte, Smicts, Supplies, Courses, 
and Announcements; lint Insertion $3,311, ad- 
rliiimi.il inw-i lions $2.73. 

Student Opportunities: lira iiiwnimi free, addi- 
tional iiiscriiiiiv* $1,311. 

1 here ate no disc minis nr inniinitsiuns nn 
classified ads. Any type style that is it.it |ml.|»||- 
er s « hiike is charged Inr .« general ail renisiuu 
rates. Mm is pulil idled weekh nn Tucidjy. Ads 
mint lie received in writing un Manilas. I week 
prior t« die date or publiuiinii. 

Reptirs toads with box mmilK-rs slmulii he 
adchesscd to Box — , American U-iiuIivmuI 
L'liimi. SOiMi Florida Avenue. NAV.. Wadiinu- 
um, U. C. 2l)ill lit. 

l-tir fiiidicr iiiliiriii.uiiui. tall toll Irte HlRt- 
■121-2-tSH nr, in the W.idiiugtnii, l>. (L area 
4lH-f»«lll.1. 


POSITIONS A VA if.ABI.K 




s 


mi 



hcnsivc. Ocean Management; Alteration ol 
Coastal Waterways and Wetlands; The Feder- 
al Coastal Zone Management Art; and Legal 
Issues in State Coastal Zone Management. 
The last chapter looks specifically at legal is- 
sues in North Carolina, Florida, Georgia, Cal- 
ifornia, and Washington. 

The book is not just a compilation or laws 
(alt hough there are many of these) but also 
includes considerable discussion (generally 
from some official record) of the key points. 

It is written in somewhat of a legal manner 
with direct and often abrupt quotes from var- 
ious references, statutes, and cutirt cases, a 
style common (I am told) to traditional law 
texts. Sections end sometimes in mid-sen- 
lencc, having made the legal point, Iuil, gen- 
et .illy, enough mule rial is presented far an 
understanding of the key puints by nun-law- 
yers. The examples of ocean use and case 
studies arc strictly from the United States; in 
sonic instances (like oil development manage- 
ment and pollution control or fisheries man- 
agement), foreign information might have 
been useful. Likewise, Law of the Sea issues 
(especially recent ones like marine scientific 
research) are neglected. However, these are 
often taught as a separate course in most 
schools. 

In conclusion, it was an interesting book 
for me but is obviously not a book that 
should lie in every oceanographer's library. 
However, it would be a good idea if every- 
body interested in the coastal area at least 
knows somebody who has a copy. 

David A. Ross is a senior scientist am! Director 
of the Murine Polity and Ocean Management 
Ctiitri at U’ofjrfi Hole Ontisingnifihic Institution, 
Woods Hide, MA (05-/?. 


Carbon Dioxide: Friend 
or Foe? 

S. B. Idso, 1BR Press, Tempe, Arizona, xiii + 
92 pp.. 1982. 

Reviewed by C. Muller 

Carbon Dioxide: Friend or Foe is a short 
monograph on the so-called carbon dioxide 
greenhouse effect. The author challenges the 
established view that the present CO* in- 
crease would, in the long term, lead to a glob- 
al ground temperature increase. S. B. Idso, 
Tram four sets of observations, has deduced 
that the temperature response to an in- 
creased received energy at the ground should 


be less than or enual lo 0.1 13 K (W/ni a ). If 
this result is combined will) die 2.2H W/in a of 
increased radiation expected from CO* dou- 
bling, he finds a temperature increase of 
0.26 K, which cannot be distinguished form 
the natural temperature fluctuation. This 
conclusion is in disagreement with virtually 
all the current mathematical models that pre- 
dict a ground temperature response of an or- 
der of magnitude or more higher. 

The book is divided into eight chapters; 
the first five descrilic the history of the CO* 
climate theory since its introduction by Tyn- 
dall in 1861, (lie shortcomings or the current 
climate models, and, finally, the experimental 
evidences that led Idso to propose his empiri- 
cal response function. In chapter 6, Idso 
stresses the interaction between a CO-j in- 
crease, even if the temperature stays constant, 
and the yield of crops that, far from being 
adversely affected, wuuld in some cases be 
greatly magnified. Beside its direct signifi- 
cance, which is Idso's main concern, a mure 
active biosphere would provide the niodelei 
with a biomass feedback that could limit the 
COa growth. The two last chapters present a 
comment on the attitude of the nil id a I com- 
mittees set up by the National Academy of 
Sciences to deal widi die COa climate issue. 
Idso might be l ight when he hints that these 
committees were composed nf scientists of 
similar approaches who refused to outsider 
any theories or results coming from uiiisidc 
tlteir group. It happened Luo often during 
the last decade that similar bodies were 
farmed in decreed that their majority opinion 
was the absolute scientific truth. 

Despite the unconventional character nf Id- 
sa's theory, it is fair lo admit iIml under the 
present stale uf our knowledge it is not obvi- 
ous how it could be i eluted. I lie only place 
where the author's argument is cuiurudicied 
by simple evidence is at die end of cliitpier fi 
where lie says that the decrease in tempera- 
ture observed in the northern hemisphere 
since 19-15 and the opposite trend in the 
southern hemisphere are due to differences 
in CO* variations, built COa increases being 
in Fact parallel, the soutli lagging merely by 
maybe a few months. The best defense ol the 
modelers, to my pnim of view, is to lie foil ml 
in the work of j. Hausen ct til. (Climate im- 
pacL or increasing atmospheric carbon diox- 
ide. Science, 213. 955406. 19H1), which. Ijl- 
side explaining dearly what the greenhouse' 
effect is ail about, is able to reproduce Idso's 
empirical response function and explain it in 
terms of ocean damping. Their cliilxirale 
models find that after it COa doubling and 
several years of equilibrium, I lie ground tem- 
perature increases by about 3 K, in agree- 


ment with most of the other models. 

Nevertheless, the book can still beretom- 
mciidcd for the physicist dealing with the 4 
mate problem because it stresses die impor- 
tance of die suniospliere-clouds-ocean-ite-K). 
mass interact ion system and invites every 
modeler either to extend (lie model or tom 
to parametrize those cll'ecls that are beyond 
die jxissiliiliiies of any current lnodelizaiion. 

C. Muller n with the lielgian Institute for Sim 
Aeronomy, It -I Hit) Hrunrls. 


Climatic 

Changes 

by M.I. Budyko 0977 ) 

English translator, R. Zollna 
English translation editor, L Levin 

262 pp • extensive bibliography • S24 


This classic volume discusses Ihe 
principal features of modem climate and 
climnles of ihe past. 

Buclyko discusses Ihe effects ot 
climatic changes on biological 
processes, including the evolution of 
living organisms and examines spec*: 
alterations in micro as well as macro 
climatic conditions The author presents 
the need to develop methods - arid 
offers suggestions - to modify th* 
earth's climate Climatic Changes is must 
reading lor all those interested in climate 
and climatic modification. 


Call 

800-424-2488 

>162-6903 (local) 

Write 

American Geophysical Union 
2000 Florida Avenue. N.W. 
Washington, DC 20009 

AGU mornbera receive 30% discount 
Orders under $50 must be prepaid 

■-jih-is accepted 



Stete ° r Strati ^rapher/Scdlmentary 

laaa °®i ki Tcn " rclr3ck Position starling Fall 
J9R4, probably at the Assistant Professor level. The 

ranhu nf C '^ VC \. PI| ,' D - wilh interest in Simla. 
JSS nf sed'mentary basins, tectonics and sedimen- 
tation. and sedimentary peirolnoy. and will be ex- 
pected to carry out research and to icach graduate 
and undergraduate courses in these fields. Please 
submit resume, acudcm: records, and three letters 
or recommendation in Dr. Peter J. Hmllnioii, De- 
wrtnim ol r.eologyand Geophysics. 108 Pillsbury 
^dnncapali*. MN 

J tota SKi" *** 

° r Maryland. 

i i C (»cology, University of Marv 

land at College Park, seeks a structural geologist in' 
j* n “ rc * ,rac k position at the Assistant Profcsnr 
level by August, 1984. ITic applicant should hove n 

XT!™: 1 rar 1 n $ «» ££ 

tribute lo at rapidly (lev-doping M.S. and Pli D oro- 

gram hi well a, an esiahlishcd undergraduate coS^ 

ponent. Tcaddng respontibilliy includes stnirtural 

i « " c ^‘°^ e 8 c p J irk canipus » located in the Wash 
Inglon metropolitan area clops to USGS, C-^neatfl 
NBS, and uX 


consist of two Univac 

434 L computers, and ipycnd hundred rerrSe termi. 
nals. Dcpanmcnlaf laaliilra include bask gtophyai- 
raJcxpioraUot 1 equipment, rockprcparation 


omioograplier or nuid mechanicum iniercsicd in of Tlie Uidveisily of Kansas, solmu a PP^^ 


hig the dam to parametenze (lie rates or turbulent 

™ b™ rat S 3nd n * uin «U l,e mMsurcmems 

E to large sole rorcina processes. The research uro- 

r™ r bC , T dcr %. dirccli on or Dr. Michael C. 
regg. Gandidntes will be considered Tor a |oini au- 

fhi sdS of Or™f P ,Cd i Ph> ' 8l “ Laborau *^ and ^ 

m dlC ab P™ rescarcli are requested to 

Lionto of'S T n l i reclc, ^ n ° r ^'"nrenda- 
uon to ur. Urain T.R. Lewis, Director School nr 

U S^‘ ty ,°^^ ,Ibra , h/A f««»‘*ol Researcher 

sSSSSSESSgiP- 


of The University of Kansas, solmu 1 ffvi!>miia s 
a hydrogcolngist, hydrologist, or i? a ' e ri 1 ' 
planner. Permanent, fidl-ttme poallon H^L,’ 
nual review. Salary Range: 
year, depending on qiiaiifica[ | o n i_R^ n ^ T Jr5fr 
cations: Masters degree il) ljydrogeoj^r ^ p 
gy, or related water resources to . 

theoretical hydrologic modeling an d ^ 

apply tiicsc models to different hydra^. 
ter planning problems to Wrtknu&r^ onettfl^ 
Preferred qualifications: rh.D. degf^r ^^noe 
above fields, and 2-3 years of re*eardi,«P CJ . -. 
in water resources related studies. ... 

Freedom to conduct research 
work of the KGS Gcoliydrology 


itics. L’MMmgtkdW 

Contact Person uel Manager, l^«8Joru*» 

Survey, 1930 Constant Avenue. ' 

tiniuanhu Xnnuis. ijwrence. 




Ilsncu researen, ana tnreo or j» 

ority will be given 19 apphauonr^ 1 ^, 
ber y S I, 1983* Appliratfori* 
reviewed every thirty days thedsincyro 


Mirihe Organic Ghaiil*** 
the Cdoperaiivc. Institute of ^ 

snhoric Wchres. l Untal^l^o^MgJ- 1 p| 1 ^ 
Odcjrrdc and Atmwphenc Admiqistral PSj 
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» --- a f K&wts-. .-i 


attention 

N0N-U.S. MEMBERS 

To speed your book or 
journal orders use AGU's 

TWX number 

TWX 710-822-9300 
7 days a week 
24 hours a day 


cn 111 these puttuniu WiM be expected in supply a 
iignitii ant |,nriinn tir all of then s.ilariev through 
then «i. mis and contracts. * 

A 11 II 1 iinis shiniM submit a cuniciilum vim. list of 
iiiililicdlLiinx. ami ihe names of three references bv 
November 1. 19M. in I I u'ii[ nn i — n: 


November 1. 1983, 10 L L. Wilkening. Director. 
I.tin.irand llancury laboratory, Umversiiv or Ari- 
zona, lucson, AZ 85721. 

^ ]*£. t-huveisily or Arizona is an Equal Opportuni- 
ty, A (Gi mauve Action Employer. 


to*, Stale University of Science and Technology, 
jVputraent of Earth Sciences. Appjmu . ms ai e 
for a lenure track faculty posiiHMi In Meteti- 
rotoav Rank is at the assistant or assneute pmfnsnr 
tvel dependent upon qualilications. The success 1 11 1 
nofoniwill be expectetl in develop a strong re- 
with and graduate student program and will teach 
undtrpaduaic and graduate courses for nicieornlo- 

P ^wsitkm is For a pcisnn wilit pi own ex|>cniso 
Mihln the general area ordynainit iiiuicnrology- 
TtiduM mil involve an lutdcrgraduale ornrse in 
noapdc meteorology, in addition to courses related 
is [he field of expertise. Completion ol the I'li.D. 
prior loappoinimeni is strongly preferred. In arldi- 
doh, racarch ability shown by other publications 
md/or postdoctoral experience will be an advair- 


Supcrvlsory Gcophyaldsl. The National Ocranic 
amt Atmospheric Adininisi ration (KOAA) an- 
t [ounces n Supervisory Geophvskkl. GS-13. vacancy 
m 1 lie National Gciiphysicaf Data tlcmer. .Solid 
Earth Geophysics Division, iluulder, Cc<lorado 
Starting salary at GS-13 level is 534.930. Dmics in- 
1 hide adminisii aiivc and technical activities on be- 
half oj ihe branch: mainUining liaison «iih 
prinicin.U geophysicists nationwide; recommending 
in the Division Chief new techniques and services; 
serving nn national working groups; and providing 
expert advice. An advanced knowledge of (hctireii- 
caf and practical applications of ger.physicnl data. 
e-K.. gravity , gcontagneiism. seismic retleciion and 
related disciplines is required. Fur further informa- 
tion and/or application procedures, please call Marv 
llmulcy, NUAA Personnel, at (303) 497-3102. Ap-‘ 
plications must be received by Sept. S3. I9S3 10 be 
considered. 

An Equal Opportunity Employer. 


Atmospheric Science. A position — tip lo a three- 
year term appointment— is available at (he Atmo- 
spheric Sciences Rescarcli Center. The siaiT member 
is required lo conduct research in one ol the Cen- 
ter's areas— cloud physics, cluml chemistry, air pr,!- 
hiiion, aerosol physics, air-water interface, atmo- 
spheric electricity, eneigy cuiiservaiion and solar en- 


ergy. The successful applicant must luve a I'li.D. 
ami mull have a proven jxiiemi.il as a researcher. 
Send resume in: 

Dr. Raymond A. Uisiillu 
ASRC— Earth Science 324 
Stale University of New Vork m Albany 


State offers degrees in mcicoroliigy through 
ihe Ph.D. The program includes about tiu imder- 
ziaduaie majors; tne graduatc/researcli progi am is 
liters and emphasizes theoretical, dyiuinu. studies. 
Itw rdationsnips are established with ihe larilmcs 


l-UX) tVasliingion Avenue 
Albany. New York IVJ22 


An Equal CJppurtiihiiv Knipluycr. 


ind personnel of major national la lm rat ones. New 
timpuj facilities for ineieoi ology arc cm reiitlv un- 
der construe lion. 

The appointment is expected 10 begin no latci 
itun September, 1984; an uiip'iiiiiiiii-iii during the 
tuirem academic year mav lie imssihlv. Applkati»n 
deadline is November I. 19x3; lain anplicai ions w ill 


Research Sclent isUSpace Plasma Physics, Universi- 


ty of Iowa. A iesean.il position is avjilahlc in thr 
Depiimiiem «>t Pliydcs .tint Astronomy, The Unhci- 
sity ol Iowa, lor (lieoreiical and interpretative stud- 
ies of waves in space plasmas. Specific emphasis is 
■ 111 iheoretkal invesiig.iiinns >>f wave-particle inter.K- 
liniis in iilanei.irv in.igtielojphercs and in the solar 
wiml. These investigations are tu supjioTi die inic-i- 
piciaiiiui ol data being obtained from spaivcraii 
Ui njc* is such as Dynamics Fsplmci. liiUTiiaiional 
Sun f. 111)1 FxiiIotpi ami Vmagri. The aj>pl ic.int 
iiiiisi have .1 I’li.D. wiili good (iiufitiL.iiinus in plas- 

plivsiis tlicmv and sli-iinl li.iv<- some iNpcrivi ki- 

iii the iineipu-i. ili<>ii <d sp.ue plasma pliWKs ilani. 

Smd a resume and ihe names •>( tluec leleietico 
f. 1111ili.il wilh the .i]ipli«. mi's work i". I)A I'liiueii. 
l)v|xn 1 iiii-iil ol Musks .11 td Ami 1 Ik un v . I he Univei- 
snv n| liivva. Iowa (.ilv. I*w»a VJIH'J. u-h-phom- 319- 
V.3-3.VJ7. 

I lie L'nivcisitv ol low.i is ,m .illirnuiivr .n non- 1 
eipi.il op|xiriumiv emphivei. 


he xcepted if ihe nusitiuil is not fillet!. Feu applica- 
tion information please write lo: 


non information please write lo: 

Dr. Bert E. Nordlie 
Department of E. 111 I 1 Sciences 
town State Lbiiversitr 
253 S'.ictire I 
Ames, Iowa SOnl I. 

Iowa Scale University is an equal opjKUimiiiy'af- 
hrnmive action cmpluvcr. 


hlraologlcal Research AsstslauUWeslon Ohservn- 
tory. will supervise the analyze id lm al eat ih- 
fufaanil the production i,| a seisinii bulk 1 in; as- 
uxinopiipmem maiiiienaiue, held rspci imenis 
and related duties. Reutiiu-s .1 Masici's ilc-glec in 
kmphyiia or a related discipline as well .is pin- 
Rimming experience in FOR I'AN [I'A-St :.\[ ami C 
1I10 desirable). Must be ratniliat wnli digital signal 
processing and the 1 henry nt seismii wave 
Pjupagjian. Tn.ipplv send letter and n-smnn- m 
Jbn McMillnn. Person ir 4 Otliu-. I\( )ST ON U »l.- 
LWf . Lhcsinui Hill, MA 02167. 


Anfqual Oppormtiiiv/Allii m.itive Ac tion Fjii- 
ffojer. m/f 


^^hPoslilons/Liinar and Planetary Labora- 
The Lunar anil I’laneiary Ldicmitoiv al the- 
of Arizona has research posit inns open 
^ttoeanh Scientists. Reseat r hers at I lie lalxira- 
«J nave access to the Unlvci. shy's observatories, 11 
we range of astrnimiuical insiiuniriilaihm. a 01m- 
F « g ro llcction of planetary images, ciMUimiets mid 
™™nry facilities. The research tanks in the l abn- 


namely Assistant Reseanh Sricnllsl. Asso- 
^“•wtcarch Stieniisi. and Kesr-aidi Seieulsh par 
Zl&'SlH!* lrat k ranks nf Assistant, Assoriuie 


Bitr ii i P “tL*. r.11 IKS Ol Assisi, mi, A ssi x line 
"“■ProwMwr. Salary levels are eniiiuienstirate 
“n^^rn Icniire-tnu L ranks. These are not 
wwibtc and not slate- In tided pnsiliinis. Researtli- 


Tcnure-Traclt Faculty Position -Geophysics' New 

Mexico Slate University. We are seeking .1 faculty 
member w hose dunes will include leaching boili un- 
dergraduate and graduate level courses, conducting 
resi-.ii> li and supervising graduate h-vel ihesic ind 
dissc-lt.il id 1 li-M-alch \Xr ate pal initial is ilil-.i'sKd 
in .1 m-isi in 1I1 'giii, Imi pci sons wilh e\|*ei kikv hi 

nllll-l SK*ll .Iff illMK'il rll'Pl'- 

Miiniiiiiiu qiiiililiLaiiiuis iiiilinlr an carin'! tw“ mr- 
iiic in geophysics m a ch'sciv lehied area ami dem- 
iiiistralLil icwarch caihibilily. lejtliing cxpcneiice 
and deni, nisi rated ability to secure rescjich funding 
.ire desirable. Tlie position is available in January 
[9x4 fur 9-mum li acacknnic rear. Appoiiuiiicm will 
he- at the rank of Assistant or Associate Professor. 
Salary and academic rank will be dependent on 
experience and (lualiiicaiions. 

Applications and names, addresses and telephone 
mmneisid m least three rdereiues should be sub- 
mined to Dr. Chandler Sunken, Depamucnl or 
Earth Sciences. P.O. Box SAB. lots t.nices. NU 
cSHl)l)3 

Applications received by October 15. 19S3 will be 


^5ew*M«Sni Slate University is an Affirmative Ac- 


I lull/ Equal Opportunity Employer. 



Announcements 


Arctic Air Chemistry 


ri^ T^rd Symposium on Arctic Air 

wdl he y d Majr 7 _ 9i 19g4 in 
''ill inH ral’ 0ntar ’ Q ' Canada. The prugram 
joj, ude presentations on gases and aero- 
rr anifo IUr ■ ni1 P ollut >on sources, transport, 
^^nnauon, deposition, and radiative and 
oq ,j, e ® na * effects. A poster session is also 


LCulliiK auuiuwi.-. — 

mately 50 papers are on die agenda- 
Papers presented at this gatfierlng will 
r r , . 1 ■ -A ,A nrw as a li 


1983 ^ t V ust submitted by October I ,■ 
La R e . a “tracts to the symposium's host, 


L a' b . tracts to the symposium's host, 
‘ice ^ lraos pheric Environment Ser- 

HrioUau cl!?* r ' n SLreel » Downsview, O 11 - 


larioMau .!il lerin Street, Downsview, O 11 - 

4785i nr , 5 7 4 - ^ anR da (telephone! 416-667- 

Etaln, r to , symposium’s chairman, K. A. 
Univerehu 1 ScI,0 ° l of Oceanography, 
02589 1 R |lo de Island, Narragansect, RI 
(telephone: 401-792-6234). 


mark publication iliat will mark die progress 
made fn climate reseat in .the 20 yearn since 
SSridge organized a similar ? n^ence 

and and published its proceedmp. The pro- 
posed coeditors for the volume arc J- b. 
Sanders. W. S. Newman, M. R- Rampino. and 


August 23, 1 Un3 EOS 


14th International Conference 
on Mathematical Geophysics 


JUNE 24-30, 1984 


Alexandra Hotel, Loen (near the JostecJal glacier), Norway 


Topics will include: geomagnetism and geodynamics 
convection 

lime dependent processes involving creep 

lithospheric processes 

waveform modelling 

earthquake source determination 

low frequency seismology 

nsphericnl structure 


Convenors: Dr. Dark Doornbos and Dr. Eystcin Huscbye 
NTNF/NORSAR P.O. Box 51 
N-2007 Kjeller, Norway 
Dr. Frank Richter 

University of Chicago 
Chicago, IL 60637, USA 
Dr. Freeman Gilbert 

University of California, San Diego, A -025 

LaJollu.CA 92093, USA 


For further information please write to Doornhos/H usebye (for residents of Af- 
rica, Asia or Europe) or Richie r/Gilbcrl (for residents of ihe Americas, Austra- 
lia, and New Zealand, and island nations). 


Participation will be limited to approximately JtO scientists. 


The University of Missourl-ColumbiaTaciilly Post 
lions. Tliv Culver -an ul Mwsniiti-( -i ■liniilri.i IK- 


llons. Thv Cniversiu ni MLsmuitI-( lnlimilii.i IK- 
|u iimc in ul (k-iilugv fil-niw iiiiiiiL.-ili.iu- 
ihruugli ihv .iililiiiim »i tin re icmirv-ir.itk l.iailtv 
jiusiiiuiiv. A[>[iuiiiiiiioms arc .miiri|i.it<.'il .n ilic »wm- 
a m ^roicsLnr level, although liiuhci uinLs mav l«- 
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Chalrmarv — Department of Geological Scienres. 
Wright Suuo University. IT it llvpiriiin-ui c.l 


•Mcoiiirvci in MiiiLim.il gtolojjv. supervising Ms 
and PhD dieses, and rescan. li in siniciiiral gcologv. 
Appoint incut ai assisiam professor level is pre- 
ferred. kit Applicants requesting appoint meni at 
higher rank will he Liinsinered. AnplicJiils iinist 
have a PhD degree and be versed in quantitative 
ihcoiv as well as field applications of modem struc- 
tural geology and regional tectonics. 

Applicants should provide a resume, names ol 
three references and a letter of application int lull- 
ing a statement or current research imr rests and 
courses w hich the applicant feels qualified m te,u.Ii. 
Applications shauUl uc sent lo: Dr. Robert S. Hmn- 
lun, Department Head. DL-parlincni nf Gcnlugi/ 
Geophysics. PO Box StlUti University Station. L-ira- 
inic, WV 82071. 

TTic University of Wyoming is an equal oppurtu- 
niiy/affirniativc action cntpliner. 
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si,r level and no rcsirk lions have been plactii im at - 
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12 faculty and ail cniphasiv un professional practice. 


yet maintaining a firm commitment to basic re- 
search. 

Send a letter of application, curriculum vitae and 
names of three rcferenies to: 


Uh.iirtn.in. Search Commuter 
Department of Geological Sciences 
Wright Stale University 
Day tun. OH 45435. 


Wright Siair University is an affirmative action* 
equal opportunity cmpluvcr. Closing date for the 
position u October 31, 1 9X3. 


scales and the relationship Itetween climate 
cycles and such cyclic causal mechanisms as 
solar variations, die earth’s orbital pnranie- 
Lcrs, and other regularities in die dynamics of 
the solar system. 

Because a tentative program based on ac- 
cepted papers already has been set, ^sym- 
posium's organizers have Hide latitude in ac- 
cepting additional contributions. Apprexi- 


Plan to Attend 

The AGU Chapman Conference 
on Magnetic Reconnection 


October 3-7 


Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 


Convenor! E. W. Hones, Jr. 


Ornate Symposium 


L Fo’r^tlfaSrtnaiion contact J 0 ' 1 " ^ 

^= ru Sfr"“ rk ' NV ' 

10017 (telephpne: 2 1 2*28043 '2). 


Mafinetlc Reconnection was identified 5 years ago, in a study sponsored by the NAS ' | 
Sunce Science Board, as a problem vital to further understanding of space plasmas and 
havlna important implications beyond the study of solar system plasmas- Tlie forthcoming 
conference examines our present understanding . .f magnetlc reconnection as a physical 
I f in nlanetarv and ste or maanetosoheres (particularly. 


conference examines our present understanding or magnetic reconnecnoii as a 
process and our perceptionof Its roles In planetary and stellar nmgneuapheres (partlcwarly, 
those of the earth And sun) and In laboratory and fusion research . Spccincally. there jvill be 
t., rh«vrv. modellnB. earth’s mafltictopause iind magneroiall (Including 


on Climate; History, : 
W’chl Pr ®dictability w iU be held i 
n„_ . . y °n Mav 3 1-9X 1094 Th. '« 


, Perlo- 
I in New 


■ UTK CTlIlf | nlll UC ULIU MA isvn - 

^uK n V a y. 21 ' 23 * 1984, The sympo- ' 
in 8 detI,ra,ed w Rhodes W. Fair- 


^ste in 6 , ucu| raied ro Rhodes \V. Fatr- 
rec 4niiinn 0 ?r 0 [- oF ,lis 70th birthday, and in 
Palnru-ii-. . his' significant contribution lb 


S '^ n ‘^ canL contribution lb 
presentation at the 

"Ule i r > nf , exan }rne past and present dl- ' - 

Phre ifl. *• Pfcdict fuiure,trtnds,.inc| est- 
ate caU8es and consequences of 
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Seismology Meeting 
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SdTlnX solera, fa; November ?,• •• 
■TQR4. • ■ •*. 


those of the earth And sun) and in laouratory onu tusion twin) ■ mv 

: sessions devoted to theory, modeling, earth’s magnetopause iiiul magnetotail (Including . 
tqlks on I5BE 3 observations in the distant toll), fusion research, and astronomical objects, 
(sun, comets, ?nd Jupiter): , a ■; 


The registration fee, $65 ($32.50 for students)', includes the .cbnfcrence banquet and : 
■picnic. . 
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Some student travel funds still remain, To apply, Write to Magnetic Reconnection : 
' Meedng, American Geophysical Union, 2000 Florida Avenue, N.W:, Washington, DC 
^ ZOdOp! giving yotif edncational background and your research Interests. . : , : ■ 
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Meetings f cunt, from p.5f 71 

include symposia on deep-sea led processes in 
collision zones, seismicity and scisinoiccinnics 
or Asia. (erresLrial heat flow and (hernial re- 
gimes, lithospheric structure Ixmeath Asia, 
physics of the earth's iiuci inr, mid the gmwdi 
nf geosciences in developing countries. 

Following the meeting, scientific excursions 
are planned to die Kashmir Himalaya, Ka- 
ma un Himalaya, Darjeeling Himalaya, and 
Malialralcsliwar-Knyna-Goa. Field trips to the 
grantilitc-grcciistoiie terrain in the Koiar 
gold mines area and the cliamnkice-gr.-iiiulite 
terrain of south India are alsu scheduled. 

For more informal ion, contact Molmu L. 
Gupta. Organizing Committee, I AS PEI Re- 
gional Assembly, National Geophysical Re- 
search Institute, Hydcrabad-500 007, India 
(telex: 155-478 NGRI IN; cable: GEOPHYS- 
ICS). 

The assembly is being held in response to 
an In vita lion from the Indian National Com- 
mittees for the IUGG. 

Meeting Report 

Chapman 
Conference on 
Magnetospheric 
Currents 

A Chapman Conference on Magiieiiispliei- 
ie Gum 1 tits was held in Irvington, Va. during 
April JS-H, 1983. The purpose of this uiiifer- 
dice was to bring ingeihcr theoretical and ex- 
|»erii Mental researchers and students interest- 
ed in electric currents in the earth's and oth- 
er planets’ magnetospheres. The knowledge 
in this area was reviewed and remaining 
questions were identified. Over «JU registrants 
from hii i r unit incuts (including countries 
siuli as Japan, Mainland China. Australia, 
t jerntany, Sweden. Norway. Denmark, and 
Canada) pariict|>ntcd in farinal pic-scnluiiom. 
piMtct sessions, anil informal discussions. 

Some nf the itiglilights ami piiucipal results 
of this cuulereme are levicwcd here. 

It was very appropriate to have this confei- 
cuce as part nf the series named in huinirnf 
Sydney Chapman, who contributed so imiclt 
to our understanding of currents in the 
earth’s ionosphere (Chapman was one of die 
first to suggest the existence or i he cavity «tr- 
roiijiduig the eailli due in die snl.u wind, 
which we now rail die magnetosphere}. The 
scientific cruiiiibiuiolis ami [iersun.il tellcc- 
ttans of Chapman and Birkeland were dis- 
cussed in formal lectures by Alex Dessler and 
Alv E gel and, Chapman was 2f) when Birke- 
tand died in 1917, and the two great scientists 
never met formally. Birkeland was the first to 
develop polar current systems from surface 
magnetic field observations, and he provided 
the first classification of world geomagnetic 
disturbances in which the term “polar ele- 
mentary storms' was coined. He was also ihe 
first to suggest the concept or field-aligned 
currents. Chapman, with Bartels, authored 
the great treatise. Gfomagnrtism, in 1940, and 
conceived “Dst” and the term "sulHiornr 
(with Akasofu). 

The complex system of electric currents 
that How throughout die earth's magneto- 
sphere is now viewed ns the unifying element 
in the complex solar-terrestrial system. Varia- 
tions in tha interplanetary magnetic field are 
conveyed to the near-earth polar regions by 
these currents, and they appear to be die la- 
SIC constituent in important ionospheric plas- 
ma instabilities. A general introduction to 
these three-dimensional current systems was 
provided in review lectures by Akasofu, Ol- 
son, and \ asyiiunas. Although electric cir- 


cuits with lumped elements— resistors, capaci- 
tors, and inductors — were often invoked to 
describe these current systems. Vasyliimas 
made the point that "there are no wires in 
the magnetosphere" and that the sources of 
these cm rents involve complex plasma 
dynamics governed by the MHD relation be- 
tween plasma flow- and the earth's magnetic 
field configuration. 

The systems or ionospheric cut rents de- 
duced from surface geomagnetic measure- 
ments were reviewed by Richmond, Baumjo- 
liann, and Friis-Cliristensen, and the associat- 
ed system of field-aligned currents deduced 
from low altitude spacecraft was described hv 
lijinia, Burrows, Sugiiiia, Zanetii, and Byilt- 
row. Richmond described his wurk with Ka- 
mrdc and ulhers by which global systems of 
ionospheric currents are deduced from nil in- 
ternational array of surface magnetometers. 
The deduced ionospheric current system is 
combined with models nf ionospheric con- 
ductivity distributions in the polar and auro- 
ral regions in order to calculate elcdric field 
distributions and systems of Birkeland cur- 
rents. The critical importance of the iono- 
spheric conductivity in these studies was an 
active subject of discussion which prevailed 
throughout the conference. Although consid- 
erable work has been done in developing 
global statistical models of ionospheric con- 
ductivity (described hy ReifF). the conductivity 
(nr lack of knowledge thereof) appears to be 
die weakest link in developing accurate mod- 
els of Birkcliiud currents and electric field 
distributions from surface magnetic field 
variations. The spectacular auroral images ac- 
quired liy the Dynamics Explorer (DE) Satel- 
lite and shown bv Graven and his colleagues 
was suggested as the most promising method 
of deducing "instantaneous" global conductiv- 
ity distributions, although considerable work 
must be done in deducing electron density 
distributions from images. 

The unique magnetic field measurements 
obtained with the MAGSAT satellite were 
presented in several talks. The very low alti- 
tude of MAGSAT (below 400 km) and high 
sensitivity of magnetic field measurements al- 
lowed both ionospheric and Biiieland cur- 
rent distributions to be inferred (described by 
Znnciti and Burrows). A novel color graphics 
technique of displaying global magnetic dis- 
turbance distributions observed by MAGSAT 
was shown by Bythrow. Sugiura and his col- 
leagues showed high resolution measure- 
ments of magnetic and electric fields acquired 
with the DE-2 satellite which sliuivcd amaz- 
ingly high degrees (better than 0.9) of corre- 
lation. The guud correlation is interpreted as 
meaning that the Birkeland currents are cou- 
pled completely bv I'erlersen currents in die 
lower ion, .sphere. Jniginra also described 
Birkeland current filaments with densities as 
high as 800 iiA/in 1 , which have been mea- 
sured by the DE Satellite. These observations 
support earlier measurements of very intense 
Birkeland currents from the S3-2 satellite by 
Burke and hb colleagues. Burke described 
the relationship between these very intense 
currents and potential distributions and 
charge carriers near discrete aurora] arcs. 

Burke has developed an explanation for the 
intense currents based oil plasma instabilities 
which incorporate ion cyclotron instabilities 
and Kdvin-Helmholz unstable charge. These 
very intense Birkeland currents should be the 
source of great research interest Tor some 
time. 

Observations of electric currents by satel- 
lite-borne magnetometers are difficult, if not 
impossible, at great distances from the earth 
where the geomagnetic field is very weak. 

Frank and Huang presented observations or 
held -aligned and cross-field currents in the 
ntagnetotail that were deduced Tram panicle 
observations with ISEE-I. Frank and Huang 
concluded, from their particle distribution 8 
measurements, that the cross-tail neutral 
sheet current could not be attributed to cur- 


^ Chapman Conference ^ 

on Natural Variations 
in Carbon Dioxide and the Carbon Cycle 

January 9-13, 1984 Tarpon Springs, Florida 
Convenors: E.T. Sundqulst and W.S. Broecker 

N? tM l r ^ V ! riaUon3 ,n Carbon Dioxide and the Carbon Cycle will bring together 
mod?*? studying various aspects of carbon cycle history, geoSemlcal 

modelers? and biologists, oceanographers, and meteorologists who are familiar with 

a^cHmate. P ° tenUal fato# re,allon «hlps among the carbon cycle, atmospheric Co£ 
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Nptlonal Center. Reaton, VA 22092 (703) 860-6083. 



Joseph N. Barfield (left) and Thomas A. Itiicmm cell ! irate the In,), imnlwnmai* 
launching of the Navy’s 1 R1AD navigation satellite, hem which a sensitive inaenanmi!- 
still providing accurate measurements of the cm lbs magnetic field (utnu the rlu 
wooden model of TRIAD). The celebration occurred in Iningion, Va.. durine Aflf* 
1983 Chapman Cniifercuce cm MagtiLituphei ic Cm renis, organized by Poienira and for 


vature drift or gradient elTccis and musi lie 
driven by an electric field. Lui descrihed 
characteristics of die cross-tail current in- 
ferred from IMP-5 and IMP-fi observations, 
and Hones dcscrilicd the "d rapping” conlig- 
u ration of magnetic field lilies near die mag- 
netospheric boundary regions determined 
from 1SEE observations. 

A search for the charge carriers of Birkc- 
land currents was described hy Klumpar. lip- 
ward flowing electron beams from DE-I and 
upward streaming low-energy ions from S3-2 
which could carry significant cm renis were 
presented by Rciff and by Saflekns, respec- 
tively. Reifil' described various efforts in detei- 
mining ionospheric conductivity models, and 
Robinson presented detailed correlations lie- 
tween the Cliaianika radar and the TRIAD. 
AE-C, SS-2, and ISIS satellites aimed at an 
understanding of the way that ionuspherii 
conductivity influences the distribution and 
intensity of Birkeland currents. A very inlet- 
estingset of contributed papers hy Spcucci. 
Walker, Alin and Akasofu.' and Foster de- 
scribed the energy deposition and atmospher- 
ic effects associated with precipitating pani- 
cles and field-aligned currents. Walker sug- 
gested the existence of a link between 
magnetic disiui lances and stratospheric pei-- 
turbations which may lie related to Joule and 
panicle healing. The evidence is mounting 
Tor a coupling between the low-altitude nui- 
tral aimi .sphere and the magnetosphere. 

Distributions ul efecuiL fields in die annual 
and polar regions measured with the OGO-ti 
and DE-2 satellites were reviewed by 
Hcppner, These distributions reaffirm the 
close relationship between polar cap clciiiir 
potential distributions and ihe inicrpla unary 
magnetic field. The electric field dutrilHiiious 
deduced from the Cliaianika. Millstone Hill, 
and STARE radars were described by Foster 
and Greenwald. Owing to tlie relatively low 
latitudes of these radar systems, die intcresi- 
mg patterns in the polar cap have not vet 
been obtained with surface radars. The re- 
sults of the Sondre SiroinJjord radar m e mix- 
in u si y a waited. Spiro reviewed modeling ef- 
forts iliat attempt to pull together the u.nm- 
lion electric fields and Birkeland cun ciu 
distnhuuuns. The "Rice" model (developed 
by Spiro, Wolf, and their colleagues) appears 
to be very successful in accounting for many 
of the observed distributions. 

There were several panels and consider- 
able discussion on possible generation mecha- 
nisms of Birkeland currents in the outer 
magnetosphere. Papers on (his subject were 
presented by Stern, Kan. Atkinson, Cole, 
Heikkila and Olson. It is impossible to review 
thoroughly these presentations in this short 

re bul 11 , IS WOrlh re l ,ea,in g a siaicincni 
by Atkinson that may typify some of these 

new theories: "Field-aligned currents are the 
signatures of ihe redistribution of plasma in 
Uie ^magnetosphere • The "origins of Birke- 
* nd currents may be the exciting new re- 
search area oF ihe near future. Some new cx- 

deSpr ,nfoimalion on subject was 
described in a poster paper by Wygam and 

atiom m 8UC8 ‘ T Hey co,rela,ed m 4netic vari- 
r n ^« d WEE- 1 in the* tail lobe 

Md TRIAD rt i var,aU u on * measured byS3-S 
ana TRIAD. Tliese observations suttBesi that 

Rr opo, ^>" ° r *iK uii 

tern doses through the Region 1 Birkeland 
current system. This idea is in opS on to 

he lunation that ihe cross-tail wrrem sis- 

Mod1: ra r c ? strophic 5>s 

pf ihree-dimensional current sys- 

■ssraw by Rich *** «sr 

nugnes, and McPherron. An imammiivn 
S distribution or Birkeland 
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Saflekns. Both experimental and theortthl 
evidence is growing fin the relationships rf 
Birkeland curt cuts with magnetic pulsawa 
auroml aics. cqui potential structures (aid 
doulile layx'is and solituns), ion qdoiron 
waves, ion :icccleraiion mechanisms. andW 
osphcric irregularities which produce Vm* 
la lions. 

The current systems at Jupiter. Saturn, 
Uranus, and Venus were described inroicM 
bv Ness, Hill. Cloutier, ami Barbosa. The 
current system at Uranus has not yet bead, 
reedy measured, but Hill proposed an inter- 
esliug '’pole-on inagiielnsphere" which es- 
trarts energy from the planet's rotation ini 
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AGU Geophysical Monograph comaiii- 
, of the conference preseuuuions is 

'Itin preparation. This volume will also 

2 historical review papent. Copies of 
T I nfi-rence program and abstract book 
tbe convenors 

^Thr sponsors of the conference were The 
Geophysical Union and the U.S. 
Randorihe International Magnetospheric 
SV Financial support was l™ «l by the 
National Science Foundation, NASA. Ofhce 
nf Naval Research, Air Force Geophysics Lab- 
wiior>, Applied Physics Lalwratory/Thc 
lohn, Hopkins University. Southwest Re- 
search Institute. TRW/Delense ami Space 


Systems Group, Ball Broihers/Acrospace Di- 
vision, RCA Astro-Electronics, and Martin 
MarietiafDeiivcr Aerospace. 

This meeting report was prepared by T. A. Po - 
temra. Applied Physics Laboratory. The Johns 
Hopkins University, Laurel. A ID 20707. and 
}. N. Hatfield, Southwest Research Institute, San 
Antonio, TX 78284. 

Geophysical Year 

New Listings 

The complete Geophysical Year last ap- 
peared in the May 31, 1983, Eos. 


A. boldface meeting title indicates sponsor- 
ship or cosponsorship by AGU. 

Jan. 28— Feb, S, 1984 Conference on Plan- 
etary Plasma Environment, Yosemite, Calif. 
Sponsor, NASA. Q. H. Waite, NASA/Mar- 
shall Space Flight Center, tel.: 205-153-3037; 
or C. R. Clauer, Stanford Univ., id.: 4 15- 
497-4691.) 

April 24-27, 1984 Pacific Conference un 
Marine Technology (PACON 84), Honolulu, 
Hawaii. Sponsor, Marine Technology Soriely. 
(PACON 84, Center for Engineering Re- 
search, Univ. of Hawaii at Manua, Honolulu, 
HI 96822. tel.: 808-948-7338 or 7449.) 

May 7-9, 1984 Third Symposium un Arc- 
tic Air Chemistry, Downsview, Out., Canada. 


August 23, 1983 EOS 


(L. A. Barrie, Atmospheric Environment Ser- 
vice, 4905 DufTerin St., Downsview, Ontario 
M3H 5T4, Canada, tel.: 110-667-4785; or K. 
A. Rahn, Graduate School of Oceanography, 
Univ. of Rhode Island, Narragansett, Rl 
02882-1197. tel.: 401-792-6234.) 

May 21-23, 1984 Symposium on Climate: 
History, Periodicity, and Predictability, New 
York, N. Y. (jolm K. Sanders, Dept, of Gool- 
ugy, Barnard College, Columbia Univ., New 
York, NY 10017; tel.: 2L2-280-4SI2.) 

June 10- IB, 1984 fifxh Animal A A AS 
Meeting (Pacific Division), San Francisco, Cal- 
if. (Alan E. Levilon, Executive Director, 

A A AS (Pacific Division), California Academy 
of Sciences, Golden State Park, San Francisco, 
CA 94118, tel.: 415-752-1554.) 
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Membership 

Applications 

Received 

Applications for membership have been re- 
ttivd from the following individuals. The 
letter after the name denotes the proposed 
primary section affiliation. 

Jordan C. Alperl (A), Stephen F. Barrett 
(T), Also P. Biddle (SM), George R. Carig- 
lan.Susam M. Cashman (T), Slier ren C. 

Clark. (GP), Mark A. Cooper (T), Jeremy S. 
Ddaney (V), Kenneth L. Denman (O), K. R. 
S.Dmn(A), Terrence J. Donovan (GP), Wil- 
liam Kappel (H), Clarence G. Kennedy (O), 
Maltolm K. W. Ko (A). Hyung Sun Lee (O). 
Haiupeter Luterbacher (O), Samuel R. Mar- 
tin lH), Stuart A. McKeeu (A), R. G. Mur- 
dock (S), Isamu Nagano (SM), Luigi Natale 
(H), Bent M. Pedersen (SM), William T. Pe- 


trachenko (G), Martin J. Rademakers (S), 
Ronald Rossmann (O), Alan Shopmyer (H), 
Jeffrey H. Small (O), Carol L. Stein (V), Ran- 
dell A. Stephenson (T), L. R. Owen Storey 
(SM), Peter Szatmari (T). J. Henry Tanner, 
Lloyd R. Townley (H), Robert N. Treuhaft 
(G), Wendy C. Tucker (S), Claudio Tuniz 
(SC), James S. Ussaiiis (A), James B. Wanslow 
(S), Michael J. Wisniowiecki (T) 


Student Status 

Joseph T. M. Aerssens (S), Suzanne L. 
Baldwin (T), Walter E. Brown (S), John A. 
Collins (T), Stephen M. Dickson (O), Joseph 
O. Ebcnird (S), Lynne J. France (T), Adam P. 
Freedman (T). Donald Hickmott (V), Ste- 
phen W. Kline (V), Sukin Lee (O), Stuart 
Locwenstein (S), Donald Medwedeff (T), Ger- 
mans Peggion (O). Hamid Rassoul (SA). Ann 
Marie Semenitik (P), A. W. Shelton (GP), 
Tracy J. Stark (S). Scon D. Stilller (S). Roger 
C. W. Tang (S). Kevin Zalinle (P). 


r 

| Nominations for 1984 AGU Fellows 

j Nominations lor Fellowship In the Union are being sought by the Fellows Committee 
1 and Ihe Section Selection committees. Nominees for Fellowship should be scientists 
I who have attained acknowledged eminence in a branch of geophysics. The total number 
I ol Fellows sleeted each year cannot exceed 0.1% of the total membership, 
j To be considered by the Committee, nominations for Fellowship in AGU must be made 
1 on the form below. If more space Is needed, attach a separate sheet. 

1 

j AMERICAN GEOPHYSICAL UNION 

I Nomination For Fellowship 


Name of Nominee 


Personal Data on Nominee 

Business Address (Including position held) . 

Dais and Place of Birth — 

Education (degrees, Institutions, ma|or Held) . 


Professional Record (Including special honors) . 


Name of Sponsur 


I 

Membership in Other Scientific Organizations — ® 

Attach a list of most significant publications (not abstracts, book reviews, or papers a 
^ have not yet been accepted for publication). I 

Sponsor' 8 Evaluation of Nominee I 

Attach a supporting statement which must Include: ( 1 ) an Indication i of J 1 ^ 1 | 

^ of your acquaintance with the nominee; (2) the ItoV « 

to date; (3) your evaluation of the nominee's scientific abQty, ( ) . | 

For ", summarizing why the nominee should be elected a Fellow. j 

Sl 9fl8d _ - • ' • • Dale r— — ■“ '/ * . | 

sp0n80r ’ 8 Tl tl© and Affiliation — — — ; 7. . , | ’ 

Bat of current Fellows, write AGU at the address below or call Member Prograjiis « j 

^ n °mlnaUon8 for forwarding to the appropriate Section Selection Comn^oo to , J 

■ ^ U FtolidT? er Pr °fl ram 8 . • • •. : 

'V^ff da Avenue, N.W.' J ■■■= 1 

• ™n. DC 20009. ; r ; > • . ,V : ’ f • - v«Vv y 

, ' ^a^ine: September, 19- ,f 983 •. , ;■ ; y ^ %‘X j ’ 


Separates 

To Order: The order number can lie 
found at the end or each abstract; use all 
digits when ordering. Only papers with 
order numbers arc available from AGU. 
Cost: $3.50 for the first article and 51. OU 
for each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington. D.C. 20009 


Particles and Fields — 
Magnetosphere 


5T»i tainatuipncrlu Gan figuration 

SURVEY OF LOU ENERGY PLASH* ELECTRONS ID SATURN'S 
UGHETOSPHEIES VOYAGERS 1 AND t 

E. C. SILtlar, Jr. (HASMGSre. Labor at crj for EHr*- 
tarraavrlal Riyalca, O-aanbcU. HP J07T11 R. V. Ogllila 
and J. b. SauliHr 

Ihla pipar la a aurvay of tnc lev anargy plaioia 
• lGotron anvlronotnt ulLhln Saturn's tiagBaloiphara nida 
by Lha Pluai Solanor Eiperlsant (PLSJ during tha 
Vayagar angouitara ulth Saiurr, Orar tha full anargy 
ranga af tha PLS lnslrwaoi 110 aV to 6 HaVI tha 
elaolror dlitribuLlon runoliana ara alaarly 
non-Hiauilllir in ofinraoter; ihty are ooapoaad of a 
oold fthamil) ouatonant with Hanvalllao ampi and a hot 

(aupratharaall non-Haiuall laa cwponart. 

A large nala poalLlae radial gridlabt in alaotren 
taaparacura 1* abaarvad, Inoraaalng free leaa than I «V 
Id tha Innar aagnalaaphara to aa high aa 800 aV In tha 
suter nagr-avoaphare. Bill Iroraiaa In alaatron taapara- 
lura a, plain lha nbaorvafl ordar of aagnltuda Inoraaaa 
In plaasa ahaat Ihlokniai ullb Inaraaalag radial dla- 


tanaa froa SaLirn. SaaLa height a of tha eeld heavy Inn 
plaaaia can be as aaall aa 0.2 1, Id tha Innar aagnato- 
ephara and aa unh aa } 8 S In the outar aagaatoaphara . 

Thrta find Bast ally difrarant plana ragUaa hue baas 
Ldantiflad froa the aaaauraMatai (I) tna hot outar 
Bigaatoaphira, 121 Lha attended plana aheat, and (31 
the inner plana tarua. lha hoi autar aufiatoapbara la 
■ region ulUiln ublah tha aupratharaal elaotrona are the 
dcmlDant contributor* to the electron praaaora, and at 
tinea to tha alantron danalty. The aataadad pLana 
sheet, with naan laoer and outer Miaidarlaa of T and 15 
R. raapaotlvaly, has aohanoad laa ala of sold plana 
ratal I va to that In tha hot outer ■■gnetoaphere, 
although tha aupratbeniala continue to dwlnata the 
elaatroo prtaaura. The iDMr plaaau torui La ■ region 
of rad uoad alaalroo taaparaLura (aa low aa 1 *V1, en- 
haeaad equatorial danaltlaa (a ■ high aa VW/ca'*) and 
reduaed aaala height (aa aaall aa 0.2 %!• Loaallied 
reductions in alaetron taoperatura ire obferaed aaar tha 
L aha] la or Yathya, Hone, and poaaLbly Rhea. tha 
auprathtrnal elaotrona era obaerved to ha aevaroly 
depleted ul thin the loner plena torua, relative Vs that 
in the eatendid plain aheel and. hot outer ■ agnate- 
aphare. Tha energy depandaaoa of the depVatloni 
indloale an Ifliaraotlon ulth dual or plana uavas at 
tleaag leteranilona ulth neutral or plana loaa nay 
alao contribute to the depletions. (Plana aleolroa 
neiaurasenta, sold and hot component a. anargy dependent 
depletion!, scale height variational. 

J. Caophya. Rea., Hue, Paper 3A1208 

97E0 Wave propuaUon 

ION CYCLOTRON VAVES l DIRECT COMPARISON BETWEEN 
GROUND- BASED MEASUREMENTS AND OBSERVATIONS IN 
THE SOURCE REGION 

S. Penaui tCenue de Recherchei an Phyilque dc ICnvIrcaine- 
mem Teriaitrt el PlanSulrc, 52131 luy-tci-Moullneauk, 
France), R. Gendrln, A. Roux and C.de Vllladary 

Slmuliancoua rnenir aments ol Ion Cyclotron wave* (1C Vi) 
*« e per lor mod on GEOS apacecreil and In ihe vicinity of their 
magnetic footprints with the French Mobile 5 Union. The 
detailed comparlm boiaaean lha l*o aan ol dan ihows that, 
while ICWa having F < F H , the Hr gyrotreqocncy ai lha 
equator, generally propagate l» Ihe ground, only 10 % ol Ihnae 
generated above F H can reach lha ground nation. It la ihe-im 
that than reiulia aft hi goof agrtemeni *lih ihe concluiloni 
dial Rauch and Roux (IM2) die* on ihe bull ot nwaauremanu 
reported by Young el al. (1981). In an He -rich plaiirn ICWa 
*lih PiF h sutler a reflecilui *ha*e ihe frequency locally 
maichei |M* local W-lon hybrid frequency. *t extend V.e 
calculation* of Rauch and Rous and calculate, as a function ol 
ihe He’ conceniralion, the mnalllng ol tqW’a iheough the 
aiepbind Induced by lha pretence of minor He tone. It la ihown 
thii the trammlulon coofllclant alrongly depend* upon ihe 
wave frequency for a given He abundance raifo. The reiulia 
obialnad ara ahowi lo be aupporled by oaillfng abler vail on*. 
(Ion Cydoiron Waves, Pci , Wave propagation). 

J. teophya. Baa., Blue, Popei IhOTeS 
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A Meteorite From the Moon m 

{ttSMSBKS^Ke. mo i* F- — ro-x. mm aLn» a ^ m 

° r L “"'' 0 ™"' Keii 77, 

o- “ tT '™ tu 

Meteorite ALHA810QJ: Petrology ora New Lun« Highland Sample .Paper 31-1 ^ ^ ^ ^ MnMur 795 

Osygon and Silicon Isotope. In ALHA 8 IOOS Robt „ N _ ck>lM , a „j CervlA. MolM-V'hhs TOT 

T ranned Noble Gwi Indtcaie Lunar Origin for AnUicilc Meieorite Ifttper 3L0786I D. D. Bogan! and P. Johnson 801 

a , g. 

I 
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Anurcllc U«~l» ALHA «1W. ^ S’StSTsSS*. B- H. U 817 

LllhophOe Wfl. Tn~ JSSStaJElV-W Ul 

ALHA *1008 Meuwlw: Ctemlrtl Evidence tar Lulu, Htahl.nd OHlIn „j 

A„ mU , IM. ALHA 8 .M » M* Larr, A . Haikbt .» 

CompMtllooH R.nr 8 « L™, OnUn rf to ALHAItKB ^ ^ ^ F „„ ■» 

cXSSL 0 ® SS ^ ^ a. Froo, A.U- Hi,, ,, „„ 
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ThSorC«oj«X Fowl in Imncraiootc Basin Foraiaik* MW-Ptaw ^ 

OrageniM (I^3LI249j romoaniaior Livrlins (Papcf3Lll«8l Robert F- Packard and John ft- Mar AMf 

L.WPOW Lto Nmjbm to TVrir F«,*Ky Ito » ^ 

BflettJ (Paper 3LIJJH ■ MaUoritt tPbpef 31.12481 ■ Yov> Mamnw «mf Takqfumt Natvri 

VI „„ £ w 

Ml* » to'AbtoWh. MU rf 6««» Atowtak C uto, by to ^ ^ 

SlrHO.^H. SUhle PHifl, Bl Clifebon to Ih, MyHwy Vltono a y ..d 17. A W.trA 

; itob*i- 8X„ totobtonH DfwftwikH, of to G1 CUcbon Bnto. CXJ J ^ ^ 

of to Spe.to Ctal TbfcltoH to Ocbtor ,*! IIX~. 

.tmdJ. D. Sptnklrae 

Plupu loo- Induced MOtpcuiaf.JRie i , Jo^on. J. W. Boring. C. T. firtiiWw. L. A ■ Barton, E. U. 4f ruka, • 

• t •» ; J. W. Qarrrit. Ki R. P timer 1 . Wi L. Broun. i. J. ifllKWWfri 

V* Surftee Flowofthc ADni.'pixrd Biptorti C Rod B SMeniw j[ W bni A. Pattaena '. 

. avalized Plum Dqpldlto. w ihe totem ihe BquUorirf Spread P. Bom* and B. Co PP i 

Long-DuUn W PdialWMObtt^ ^ U67) ' : .- Nagano end r. Arafd ■ . 

Plasma JtegtniM in llie P?fP Ocoea^rfe T^ISEBl j /t, Mbridge. t>, ffi Baker. .W. C. FH4 Man. , 

■ : ' p . ; ; ; v , J. J. OosRug. E. W. Honu, Jr.. O. J. McComOS. and X. O. Zwkt} 
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